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X  HK  aucient  £j^--y{>Lians  had  a  Uiw,  uliidi  ordained 
that  the  actions  and  characters  of  their  dvad  shuuld 
be  sok-inoly  canvassed  Wfore  certain  judges;  in 
order  to  regulate  what  was  due  tu  tlieii*  memory. 
No  quality,  however  exulted ;  no  abilitiex,  however 
enmtent ;  coutd  exempt  the  possessors  Irani  this  hist 
and  inipartinl  trial.  To  ingenuous  minds  this  was 
a  pawfi'tiU  iim-ntive,  in  the  pursuit  uf  virtue;  and 
a  strong  restraint  on  the  mast  uhanduned,  in  iJieir 
career  of  viw.  Whr>ever  undertakes  to  write  the 
life  of  any  person*  deserving  to  Ije  rememhered  by 
posterity*  oug:ht  to  Ionic  upon  this  law  as  prescribed 
to  him.  He  is  fairly  to  ro(!ord  the  faults  as  well  as 
tlie  good  <|uaiities,  the  failings  as  well  as  the  jiei'Tec- 
tions,  of  the  dead ;  with  this  great  view*  to  uarn  and 
unpifivc  the  living.  Jb'or  this  reason,  though  I  shall 
dwell  with  pleasure  on  the  shining  part  of  my  Icn-d 
Bacon's  character,  as  a  writer ;  I  shall  not  dare 
either  to  concetd  or  palliate  his  blemishes,  as  a  man. 
It  equally  concerns  the  public  to  l>e  made  acquainted 
irith  both. 

Sir  Nicholas  Bacon  was  the  first  lord  Keeper  of 
the  seals  invested  with  all  the  dignity,  and  trusted 
with  all  the  power*  of  a  lord  Chancellor.  This 
high   employmcDt    lie   Iwld  under  queeu  Elizabeth 
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near  twenty  veal's  :  a  nimistcr  consideralily  learned, 
of  remarkable  prudence  aud  honesty ;  serving  his 
country  with  the  inti'ip'ity  of  a  rooJ  man,  and  prc- 
servinp,  through  the  whole  tmui'se  of  his  pi-osperity, 
that  moderation  and  plainness  of  manners  which 
adorn  a  great  man.  His  second  wife  was  a  daughter 
of  Sir  Antony  Cooke,  who  had  been  precL-ptor  to 
Edward  the  sixth, and  of  whom  hibtorianshavc  made 
houoiirnbli'  mention  for  his  skUl  in  the  learned  lan- 
guages. Neither  have  they  forgot  to  celebrate  this 
lady  on  the  same  iiccmint.  To  the  truth  of  which 
even  an  enemy  bore  testimony,  while  he  reproached 
her  with  ha\ing  translated,  from  the  Latin,  bishop 
Jewel's  Apology  for  the  Church  of  England. 

Such  were  the  poptnts  of  Francis  Bacon,  whose 
life  I  am  writing.  Oi'  two  sons,  by  this  marriage, 
he  was  the  youngest :  and  bom  at  V'ork-honse,  in  the 
Strand,  the  twenly-sccnnd  of  .!aniinri%  15fll.  As  he 
had  the  good  furtnnc  to  come  into  the  world  at  a 
period  of  time  when  arts  and  sciences  were  ctiteemed 
and  cultivated,  by  the  great  and  powerftd,  almost  in 
the  same  decree  they  are  now  neglected,  so  hft 
brought  (nth  him  a  capacity  for  every  kind  of  know- 
ledge, useful  and  cmiamental.  An  original  genius^ 
formed  not  to  receive  im[>licit  notions  of  think* ' 
ing  and  reasoning  from  what  was  admitted  and 
taiii<ht  iH'fnn^  him  ;  hut  to  pi-escribe  taws  hims^f,  in 
the  ompiit^  of  learning,  to  his  mvn  ond  succeeding- 
agwt. 

He  gave  marks,  very  early,  of  a  pregnant  nnd 
happy  disi>osition,  far  alwvc  his  yeaw.  We  are  told 
that  queen  Gli^nbeth  took  a  partirntlar  delight  lit 
trying  him  with  quwtiomi ;  nnd  recnved  so  nnirh 
satisfaction  tVom  the  good  sense  nnd  roanlincRS  of  Ida 
answers,  that  she  was  wv.nl  tu  call  him.  in  mirth,  her 
young  lord  kcepen.  One  saying  of  his  deserves  to 
Ik*  renicnilxred.  The  ipieen  having  asked  him  hi< 
Bgc,  while  he  m-usyet  a  boy  ;  lie  answered  readily,  that 
he  was  just  two  years  younger  than  her  happy  reign^ 

Of  his  education  I  know  vo  poiticuUirs,  till  lie 
»as  sent  to  study  in  tbo  tmiversity  of  Cambridge^ 
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jrader  Doctor  Whilgift,  afterwards  archbUhop  of  Can- 

rbury:  and  I  find  \w  was  entered  of  Trinity  college  i6ih  of^ 
his  twelfth  year.     The  [wogi-ess  he  made  was  rtt- ■'«»«'57i 
nd  and   uncommon  ;    for  he  had  run   through  the 
rholc  circle  of  the  lil)eral  arts,  an  they  were  then 
light,  before  he  w^as  fiixteen.     But  what  is  far  more 
rmrprisin^ ;  he  began,  even  then,  to  see  tlu-ough  the 
en^ness  and  futility  of  the  pltUosophy  in  ti^c  : 
and  to  conjecture,  that  useful  knowledge  niuH  be 

I  raised  on  other  foundations,  and  built  up  iv-ith  other 
viateiiaby  than  had  been  employed  throtigh  a  tmtf 
cf  many  centuries  backward,     In  this,  bis  own  ge- 
nius, aided  by  a  singular  discernment,  must  have  been 
bis  only  preceptor.      In  matters  of  renaoning,  the 
authority  of    Aristotle  was   still   acknowledged  in- 
fallible  in    the   schools;    a^   much    as    thiit   of  the 
pope,  in  afiairs  of  religion,  had  lately  been  acknow- 
ledged there  and  every  where  else.     And  our  au- 
Ithor  may  be  justly  styled  tlic  first  great  reformer  nf 
philosophy.     He  had  the  prepossessions,  the  volumi- 
nous and  nseU^s  reading,  nay  he  had  the  vanity  nf 
men  grown  old  in  contrary  opinions,  to  stmj^le  with : 
yet  he  lived  to  see  a  con^derable  revolution  on  his 
side.     Another  age  brought  over  the  learned  of  all 
satioQs  to  his  party. 
It  may  he   Justly   wondered  at,  that  the   lord* 
Keeper,  a  minister  of  gwat  observation  on  men  and 
things,  should  have  sent  his  son  to  travel  at  tlie  age  of 
sbcteen;  as  we  find  lie  did;  for,  by  a  k-tler  from  Sr 
Amias  Fowlet,  then  ambassador  in  France,  it  is  cer- 
tain that  young  Bacon  was  at  Paris,  and  under  hia 
pooft  in  the  year  1577.     We  need  but  look  around 
uSf  to  be  OHivinccd  how  little  our  yontb  of  quality; 
^_  who  visit  foreign  countries  alwut  tlwit  age,  are  wont' 
^P  tb  profit  either  in  tavte,  wisdom,  or  morals.     Knt 
perhaps  he  discovci-ed  in  his  son  a  maturity  of  discre- 
tion and  Judgment  beyond  what  is  common  lo  that 
early   season  of  life.     However  ibat   was,  the  am- 
bassador   conceived    a  very   favourable   opinion   of 
Bacon  ;  for  he  sent  lura  over  to  the  queen  with  a 
romnussion  that  re^^uired  scrrcci-  and  dispatch  :  of 
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which  lie  acquitted  hiinseU'  with  applause,  and   then 
returned  to  finish  liLs  tmvt>U.    The  native  bent  of  his 
iiiiiid,  strungly  turned  to  rcflcrtinn  and  inijuiry,  suf-J 
fort-d  huu  nut  to  stop  short  nt  t^ic  study  of  hiu^ua^ 
bui  led  bini  higher*  to  remark  accurately  on  the  cus^ 
turns  and  mtuiners  of  tluKc  ttmt  s^wkc  them  ;  on  ihei] 
dKiruct(.'i-s  of  their  princes,  and  on  the  eonstitutJoii'J 
uf  their  Kci'eral  governments.     In  proof  of  this,  tbet 
vi  still  extant  among  his  works,  a  paper  <tf  obscrvoin] 
tions  on  the  general  state  of  Kuropc.  written  by  liini.4 
shortly  after  this  time ;  &s  I  have  discovered,  by  sji 
ciiTumstancc  mentioned  m  it.*  i] 

I  Ic  was  the  youngest  son,  and  seems  to  have  bceitj 
the  favom-itc  of  his  lather;  who  had  set  apart  a  consi^l 
durable  sum  of  money  to  purchase  an  estate  for  \mu^\ 
ill  ki5  absence.     But  befojx*  tliat  kind  tutf  ntiua  coulc 
take  effect,  the  lord  Recper  ^ed  suddenly,  by  the  fol- 
lowing accident.     He  was  under  Uic  liauds  of  Jiis  bar- 
ber, and,  Uie  weather  being  warmer  tliaii  usual,  hailf  j 
ordered  a  window  before  him  to  be  tlironn  open. 
As  he  was  become  very  corpulent,  lie  prt-MMitty  felf 
asleep  in  Liie  cuiTent  of  iVesh  air  ttiat  wa-s  blowing  intsl 
upon  him ;  and  awaked  ailer  some  time  distempered: ' 
»ll  over.     Why,  said  he  to  the  .servant,  diil  yow  suffer>j 
me  to  sleep  thus  exposed?  'I'he  ieilow  replied^  thab 
he  durst  not  presume  to  disturb  him.     Then,  said  the 
lord    Keeper,  by  your  civility  I  lose  my  life ;  and  so 
removed  into  his  bed-chamber,  where  he  died  a  few* 
days  after,     'i'hus  there  remaineil  to  his  youngest  son,  | 
only  the  snifdl  pro{)ortion  of  a  sum,  which  was  ta, 
be  divided  among  five  brothers.  rl 

Tlic  narrowness  of  his  circumstances  obliged,  hiui 
to  thiiik  of  some  profession  fur  a  subsistence:  and' 
he  applied  himself,  more  through  necessity,  than- 
choice,  to  the  study  of  the  common  law.  Por  that 
purpose,  he  placed  himself  in  the  society  of  Gray'i 
luu;  where  liis  suj)erior  talenli  rendered  him  the  or--' 


*  He  vk\*  tliai  Ilenrr  III.  of  Fr^uicc  wm  Uwn  SO  yean  nid:' 
BOW  Ihst  king  bcgftn  his  i«(j|u  IS?-!-,  ■(  die  age  ot 'i\  yeani 

So  tbal  Uacon  wat  tlicti  nincieer. 
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nament  ol'  the  hou5;e :  as  the  gentleness  nnd  affa- 
bility of  his  deportment  won  him  the  nffection  of 
all  its  memliers.     In  his  profession,  he  cjuickly  rose 
to  so  ninch  eminence  and  reputation,  that,  at  the  age 
of  twenty-ei^t  years,  he  was  named  by  KU/atK'th  lier 
learned  counsel  extraordinary  :  a  distinction  which  he 
needed  no  assLstanee  ircni  his  father's  merit  wilh  her 
to  deserve.     It  was  however  next  to  iinpuRiiilde  that  so 
noble  a  yviiius,  horn  to  embrace  the  whole  cnmpnsB 
of  science,  should  confine   it*  researches  within   the 
narrow  and  perplexed  study  of  precedents  and  au- 
thorities; a  study  hedged  round  wkb  brambles  and 
thorns,  dark  and  barbaroiiii  iu  its  beginnings,  and  ren- 
dered in  its  pavgress  still  more  obsciuH?,  by  the  learned 
dulne^  of  eottimentators  and  com])iIers:  men,  for  the 
most  part,  of  indefetignlUc  industry,  and  of  no  spint 
or  daitcemment.     Accordingly  we  find  that  in  this 
interval  he  often  pave  full  scope  to  his  conceptions  ; 
surveying  tlic  whole  state  of  learning,  obsemng  its 
defiscts,  and  imagining  the  proper  methods  to  supply 
ihem.     This  he  first  attempted  in  n  treatise  which  he 
intitlod  The  Gkeatest  Bikth  of  Time;  as  aji- 
pears  from  a  letter,  written  after  his  retirement,  to 
lather  Fulgciitio,  the  Venetian,  in  winch  he  passes  a 
kind  of  censure  on  the  pompous  and  sweUuig  title 
prefixed  to  it.     Though  the  piece  itself  is  lost,  it  ap> 
pears  to  have  been  tlie  first  outlines  of  that  amazing 
design,  which  he  allerwurds  fille<l  up  and   finished  iu 
his  grand  Instauration  of  the  sciences.    As  there  is 
not  a  laore  amusing,  perhaps  a  more  useful  spc^-uln- 
tion,  than  tliat  of  tracing  tlje  history  of  the  human 
mind,  if  I  may  so  express  myself,  in  its  jvogression 
from  truth  to  truth,  and  from  discovery  to  discovery  ; 
the  intelligent   reader   would   duubtless   Jiave  been 
pleased  to  sec,  in  the  tract  I  am  s{x^king  of,  by  what 
steps  and  gradations  a  spirit  like  Bacon's  advanced 
in  building  up,  for  more  than  lliirty  years  together, 
'his  new  and   universal  theory,     lie  thought   him- 
self born  for  the  use  of  human  kind  :  and,  in  the 
letter  above  mentioned}  styles  hini.self,  the  ser^-ant  of 
posterity. 
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These  few  Iiints  foriUling  up  thU  first  part  of  our 
author's  Ufo,  trivial  and  unsatisfitctory  as  they  may 
appear,  1  have  yet  been  obliged  to  f^lcan  here  and 
ihei-c  in  the  rubbish  of  several  collection;^,  where  they 
lay  scattered,  without  order  or  connection.  But  I  shaU 
now  uo  longer  repai"d  Bacon  as  a  mere  philosopher ; 
as  *i  man  of  speculation  who  conversed  only  with  books 
and  his  own  thoughts  in  the  shade  of  retirement  and 
lei.sui'e.  The  course  of  bis  fortunes  produced  him  on 
thepreat  theatre  of  thewortd, involved  him  iti  business, 
aod  comt^cat^  him  with  the  most  considerable  per- 
sons of  the  age  he  lived  in.  He  was  honourably 
employed  by  one  prince,  and  highly  pnfeiTed  under 
another.  It  will  be  therefore  necessary,  Uiat  this 
history  may  have  its  due  extent  and  usrfulneas,  to 
exhibit  a  general  prospect  of  the  two  reigns  in  which 
Boom  flourished  and  fell,  at  least  in  their  principal 
points  of  view.  The  characters  of  those  with  whom 
he  had  any  connection  will  illustrate  ids,  and  stiew 
it  in  a  truer,  as  well  as  a  fuller  light. 

I  have  yet  anotlier  reason  for  enlarging  tluB  ac- 
count beyond  the  ordiuaiy  Uinits.  Our  author's  let- 
ters are  nritlen,  many  of  them  at  least,  on  public 
occasions,  and  may  be  considered  as  the  most  au- 
thentic vouch(;rs  fur  several  remarkable  onrurrences, 
in  which  he  himself  wai;  an  actor,  and  well  ao* 
quainted  with  the  secret  motives  on  which  others 
acted-  Bat  as  those  things  are  for  the  most  part 
only  hinted  nt,  or  uo  farther  opened  than  to  serve  the 
present  [Hirpfise  of  his  letter ;  thry  will  require  to  be 
developed  iit  some  length,  and  ranged  into  their 
proper  places. 

Klizabeth  had  a  larger  share  of  good  sense  and 
sound  judguKiut,  than  ia  commoTdy  to  )>e  met  with 
among  women ;  accomfvanied  with  a  greatness  of 
mind  and  steadiness  of  pur{H>se  that  might  do  liunour 
to  the  liest  of  men.  These  her  nfitunU  endow- 
iTM^ts  received  much,  though  severe,  improvement 
firom  the  dangers  !^c  was  exposed  to  in  the  first 
|)art  of  her  Ulc.  She  gi^w  u]>  in  a  strict  attention 
over   her  own  actions,  even  over  her  looks  aod 
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-  votds,  fitim  the  ripwr  of  her  fathcr'H  tcanper,  nod 

[{Mtticulaiir  frun  the  jedous  cruelty  of  her  ijatw^ 

liatntion :  a  ahoct  but  mcmoraUe   peiiod  of 

when  England  belieU,  uoder  a  female  reign* 

!sach  instiuces  of  m^xiless  ra^^   nich  scenn  of 

horror,  as  had  of  old  staitled  the  Rfdnan  wtirhi,  imdrr 

8  Neru  and  t  Domitinn.     The  drendl'ul  p'liiitu  uf 

Ifctf  superstition  Co  which  she  hiKl  dented  htTM'lf, 

then  cxpi-ted  iu  spirit  uadlngvistH),  iii  bt-trit;  > 

nicntiug,  hutcherin^.  hy  tllA  miiustnr  <it'  n:  .i^ii.iu 

and  ioquiaitors.  whutrer  would  uot  pmft*aa' 

he  could  uut  imsititit^  lic>lip«re.   If  wc  itiav  cradH 

[l^itoriaas.  thi^-  had  evcu   tluomed  Kliziibt'th  licririf 

to  die:  and  ihe  escaped,  miraculously,  nnt  by  the 

ikindnefls,  but  the  policy  of  Philip;  hiniM-iru  tyrant, 

[the   coolest   and  inubt  determined  of  thcsi?  lutter 

ages. 

At  her  accession  tu  the  tlirana,  ihc  faiwd  her  rpr»> 
nues  auticipated  or  exJiaustiid ;  ber  Ungdinit  tbrooj^h 
Lthe  sanf^nary  madness  uf  ber  predecsMW,  dmdnted 
and  broken  of  it£  vigour  withiu;  at  the  numv  tJrtiu 
uimjpported  by  allic^t  and  ^vjthout  cuniddtratiim 
abroad.  Her  good  .leniie  led  her  t/j  lee.  tiy  th«  errtini 
of  ber  fnther  and  her  slater,  that  id»e  oouU  exp»rt  to 
reipi  n*iih  security,  only  by  tleaaiiiij^  the  conftdcmce 
and  gaining  the  love  of  the  nation ;  and  that  in  onUr 
tber^o,  she  muvt  propose  to  henclf  no  other  end  of 
nHog  but  the  happiiii:«B«Ddbooourof  aiiberpMwlc. 
Thb  qrstem  of  policy,  aoafatple  id  Hadf,  tofttoriouf 
ia  ili  fwamqiifnfri.  and  yet  byptiooea  m  mMhb 
iha  adbcBed  to  ttwnBy,  aloKMit  oattmnyj^ 
a  )aa§  aad  tnuinpbant  reign ;  for  thii  ftif 
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ing  concern.  Sh«  kept  awake,  and  animated,  with 
wonderful  address,  the  diWsions  in  Scotland,  in 
France,  in  the  Netherlands :  and  that  with  more 
justice  on  her  part,  than  is  usually  observfd  hy 
prinees  when  they  would  do  ill  nfiict%  to  their  neigh- 
boorti.  The  siivcreifjns  of  those  countrioR,  when  they 
agreed  in  Jiothing  eUe,  were  ever  combini?d  in  a 
common  enmity  to  her :  at  a  time  too  when  she  had 
nothini;  to  oppose  against  their  pretensions,  their 
con-spiracirs,  their  o|ten  attacks,  but  her  own  cniirnge 
and  the  native  strength  of  England- alone.  And  yet, 
by  heijnng  forwartl  the  reforraatinn  in  Scotland ;  by 
supporting  the  protestants  in  France ;  by  the  wise 
and  well-managed  supplies  she  sent  to  the  Dutch, 
who  were  struggling  hard  for  their  lives  and  liberties 
with  an  um-elenting  tjTant :  by  this  scries  of  conduct, 
steadily  pursued,  she  triumphed  over  all  opposition,- 
and  n'ndered  herself  the  arhitrc-is  nf  Etirnpr.  Knr  it 
may  be  affirmed,  that  her  administration  made  n 
greater  impression  on  all  the  slates  round  her,  than 
it  received  itself  from  any :  an  nndmiblcd  proof  of 
its  firmness  and  active  vigour.  > 

■  When  she  came  to  the  crown,  she  found  the  nation 
four  millions  in  debt :  a  sum  then  almost  incredible  ? 
and  yet  her  oeconomy  alone  enabled  her  to  discharge 
il'  The  coin,  which  had  been  much  cml)ased  by 
Henry  the  eighth,  and  by  Mary  wholly  neglected, 
she  ijuickly  restored  to  its  just  staiidar<l ;  and  there- 
with the  public  faith  and  credit.  Her  magazines  she 
carefully  replenished  with  arms,  amnumilion,  war- 
like stores  of  every  kind  ;  and  Uie  yonlh  all  over 
England  were  oj-dered  to  be  duly  trained  in  military 
exercises.  Hemuvy  was  f;iHen  to  decay,  and  almost 
abandoned.  This  ilie  set  herself  t<t  repair  with  im 
atteiiliun,  which  the  great  bulwark  of  this  kingdom 
will  ever  deserve  from  a  prince,  who  under.stnri(ls  in 
wlutt  hi<i  uwn  strength  and  ttiat  of  hii^  dominions 
naturally  consist.  Her  fleet  was  iit  \nsX.  a  nmteh  for 
the  mighty  armada  of  Spain  :  that  annada,  which 
was  Uiasted  to  I>e  invincible,  and  was  in  truth 
desperate  eflfort  of  the  whole  power  and  nettentnieni 
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of  her  bitterest  enemy.  Her  victory  over  liim,  as 
xntire  as  It  uas  j^orious,  gave  security  aud  reuown  to 
this  island ;  aiid,  whatever  the  partiality  of  ftireif^ 
writers  may  have  insinuated  to  the  contrary,  she 
lowed  it  to  her  ovm  hcroical  conduct,  and  the  unex- 
ampled  bravery  of  her  subjects. 

She  was  the  first  of  our  princes  who  pursued,  in 
any  cousideralile  degree]  the  only  sure  method  of 
making*  F.ugland  great  and  powerful ;  by  enrnui"ag- 
ing  and  extending  nur  commence ;  w  hich,  under  her 
protection,  grew  high,  and  spread  itself  through  the 
North,  and  to  Iwth  the  Indies.  In  a  word,  such  was 
her  conduct,  .such  her  good  furtune,  in  this  iiiland 
and  on  the  continent,  that  her  allies  had  the  strongest 
confidence  in  her  a,sslstance  and  giM)d  faith  :  that  her 
enemies  stood  in  awe  of  hei-  power,  and  were  forced 
to  an  unwilling  approbation  of  )ier  ])rudence.  The 
applause  of  such  as  think  they  hai'e  clause  to  hate, 
and  distress  us,  is  the  sineerest,  as  it  Ls  the  noblest 
praise.  Her  <Ecanomy  wa.s  admirable.  Slie  hus- 
banded the  public  money  for  her  pcoj)le's  ease:  she 
laid  it  out,  on  proper  rtcrasion.s,  ibr  their  safely  and 
.honour.  The  undertakings  of  the  government  were 
cr  greater ;  the  charge  was  never  less.  This 
DS  the  highest  idea  of  her  ministry',  and  places 
their  characters,  in  gcncrnU  above  imputation  or 
reproach. 

Of  Sir  Kichoh*s  Bacon,  our  author's  father,  I  have 
already  given  sotne  account :  and  »haU  only  add  here, 
that  lie  never  aspired  beyond  the  rauk  he  brought 
with  him  to  court.  His  moderation  in  all  other  re- 
spects was  the  same.  TMien  the  queen  visited  him' 
at  his  seat  in  Ilertfoi-dshire.  she  told  him  with  an  air 
uf  pleasantry,  that  liis  house  wax  too  tittle  for  him. 
iNo.  re])lied  tlie  lord  Keeper;  but  your  majesty  has 
made  me  too  great  for  my  house. 

Walsinghuni,  in  lus  private  character,  was  of  un- 
blemished honesty.     As  a  minister  he  had  singular 
rftagacity  iu  procuring  intelligence ;   wliich  he  kneiv 
llo  apply,  with  great  dexterity,  to  the  purposes  of 
kgovprument :  demoting'  liimself,  with  so  generous  a 
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aelf-nef^cct,  to  the  service  of  liis  wnintrjr,  that  he 
gained  a  rcpiitotion  for  cnntenipt  ot  ndie«»  whida 
woiik)  have  been  highly  reverenced  in  tlie  best  times 
ofanti^iuity;  and  will  jro  near*  in  these  days,  to  l>e 
tbniight  eitlier  lolly  or  frenzy. 

The  lord  treasurer  Burleigh,  for  his  consiimmate 
^ilities  BH  a  statesman,  ua^t  reckoned  the  fir-st  name 
of  his  ag<e ;  and  is  still  [luinted  out  as  a  [mUenijc 
which  we  rather  wish,  thai]  expert,  to  see  fully 
copied  by  his  sucrcesscira  in  power.  As  lie  had  strong 
D^tiral  parts,  and  was  of  unwearied  application  tor 
business,  his  espcrience  nntst  have  Ijeen  universal,' 
and  uiu^(nalled ;  for  he  was  at  tlte  head  of  th<l 
g;ovemment  almost  forty  years.  He  seems,  in  par- 
tiuilw.  to  liave  been  eniinenlly  pusscsied  of  that 
intrepidity  of  head,  that  dvil  coura^,  so  nece^sAry. 
in  a  great  minister :  and  w  ithout  which  no  minii^tetf 
will  ever  do  any  thing  truly  noble,  or  of  la»lin 
utility  to  mankind-  Inviolably  attached  to 
mistKss,  he  served  ber  with  equal  fidelity  and  suc<% 
cess ',  and  had  the  singular  felicity  to  promote  the  good 
of  his  country  by  the  same  arts  that  he  employed 
gratify  tlie  iiicUuations  of  his  sovereign. 

The  glory  of  this  princess  will  receive  a  ne 
"lustre  by  airiiparing  the  state  of  England  with  that 
of  almost  all  other  nations  in  Europe,  at  the  same 
time.  It  must  have  been  no  common  addition  to 
the  tranquillity  and  happiness  of  our  ancestors,  that 
Uiey  enjoyed  botli  uniuterrupted,  for  such  a  lei^h 
of  years  ;  wliile  Scotland  and  Fiunee,  Spain  andb 
Holloud.  were  torn  with  continual  divisions,  an 
bleeding  by  the  wounils  of  foreign  and  doinesUi: 
wars.  HtM-'s  too  was  the  age  of  heroes  Iwtli  in  arti 
nod  arms.  Great  captains,  nhle  statesmen,  write 
erf  the  higbrst  order  arose,  nnd  under  hci'  influence 
(Imiri^^hed  together.  Thus  Bacon  bad  oU  the  Incen 
tives  that  could  kindle  him  up  to  u  generous  ambi- 
linn,  and  quicken  his  emulatiun  in  the  pursuit 
knowledge  and  honest  fatnc.  And  indeed  his  lette 
ninain  n  prm.f,  that  if  he  courtc-d  the  proi)er  oppo 
Uinities  of  raising  his  name,  he  lost  none  that  mi^it 
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hi>  sunt.  Tc  find  him  bcqucDt  »i  hit  ^^Jyrt 
■ppiicitfaw  to  that  minister  ibr  some  pUoe  of  credit 
and  soviec  in  the  sUtr.      He  profenes  too,  tfa«t  hit 
ne«rs  on  thii  head  are  as  roodorate.  ai  his  aims  awh 
way  are  amfattious  and  vast ;   tor  that  he  hiih 
aU   philoeophf  ibr   his  prorince.      )[f  lord 
inlcRsted  himself  so  &r  oo  his  behalf  at 
proaiK  lor  him.  afrainst  viuWnt  oppoatiooy  tb* 
of  leister  to  the  Star-chamber,  worth  about 
a  year :  but  it  was  only  in  lereniao.  and  did 
hSl  to  him  UU  near  twent;^  years  afltrnvAnls. 
leifcber  did  he  obtain  any  other  preferment  «U  this 
thongh  his  ninniii^    addnrss.  his  t'loqasKC^ 
bur^  and  systematical  learning  had  raised  him 
the  adinirfflUoo  of  the  greatest  men  at  court.     Ha 
ras  pBiiciilarly  esteemed  at>d  patronised  by  Roliert 
the  famous  and  unfortunate  cari  of  £nex; 
whom  be  attached  himself  in  his  younger  yeaiSi 
by  whose  interest  in  the  queen  lie  flattered  him- 
witii  the    prospect  of  bettering    his   coudition. 
Elh  herself  shewed  him  several  marks  of  dis. 
ioctiun,  admitted  him    oAcn    to  her  presence,  and 
ren  consulted  him  on  the  state  of  ht-r  affairs :  as 
lier  ministers  sometimes  made  use  of  liis  pen   in  the 
'indication  of  her  government.     And  yet,  notwith- 
'  standing  these    fair   appearances,   he  met  with   no 
ferment  from  that  queen  answerable  to  the  idea 
re  have  of  his  merit,   or   her  discemment  in  the 
titbution  of  favours.     This  deserves  some  expln- 
as  it  will  discover  to  us  the  tnie  f;eniiiK  of 
miDLstcrs,   who  pretending  to  merit  themselves, 
Tare  jealous  of  it  in  all  other  men  :   who  arc  equally 
poor-spirited  and  aspiring. 

'I'he  whole  court  was  at  lliis  time  rent  into  fac- 
tions, heailcd  on  one  part  by  the  carl  of  Essex;  on 
the  other  by  the  Cecils,  father  and  son.  Essex  was 
I  then  in  ail  the  flower  of  his  youth,  and  remarkable 
for  the  p'ac<:fulness  of  his  person.  In  his  nature 
brave,  auibitious,  popuLir:  and  what  is  uncommon, 
at  once  the  favourite  of  the  bovercigu  and  of   tbo 


The  Life  of  the  Lord  ChanceHor  Bacon. 

'Tiation.     Fnnd  of  military  g-Iorr;   libera!   to  profu-. 
sinn  ;  deroted  intircly  to  hift  friends,   (ind  keeping  i 
nw^surM  with   liis  enemies ;  of  competent  learning 
himself,  and    n  sj[;nal    Ijcnefnctor   to   learned  meib] 
One  qiiality  he  had,  whirh  distjnguisheii  htm  eniU] 
nently    from   siwh    as    are    personally    beloved    hf\ 
princes :    in  the  height  of  his  favour  he  received  the 
admonitionSr  the  remon-ttranoes  of  his  fHendfi  with 
nil  gentleness ;    and   w  as  ever  most  patient  of  tlie 
truth.     But  then  he  wanted  those   arts  which  are 
most  neeessar)'  in  a  eonrtier  ;  and  are  indeed  th«] 
only  qualities   which    the  rabhlc  of  courtiers  value 
tiierasclvcs   upon ;    ciiTrunispcction,    cunning-,    affec- 
tation of  secrecy,  with   a  servile  oh^iequiousne^  to^ 
the   humours   of   their   superiors,    and  a  mean  but< 
anxious  attention  to  their  own  interest,  whether  at 
the  expence  of  their  patrons,  or  of  their  country.    A 
different  tnm  of  min<I  gave  the  earl's  enemie5  great 
advantap's  ngninst  him.      'j'hey  failed  not  to  repre- 
Rcnt   to  the  queen,  on  several  occasions,  that  tliia 
younr^lord,  not  satisfied  with  the  distinction  of  being 
her  favourite,  pretended  to  Ik-  her  master ;  and  pre- 
scribed to  her  judgment  on  affairs  of  state,   with  a 
liauj^htiness   ill   becomino-  the  distance  betwixt    a 
sovereign  and  the  creature  of  her  bounty.     Such  in- 
sinuations, as  they  were  partly  true,  could  not  fjail  of 
making  an  impression  on  Elizabeth,  who  was  natu- 
rally high-spirited,  and  inliiulcly  jealous  of  her  au- 
thority.    Though  fche  had  a  particular  lundness  for 
the  earl,  she  took  occasion  evciy  now  and  then  to 
imirtify  his  pride,  by  refusing  to  advance  those  friends 
uf  his  whom  he  recommended  for  preferment.     After 
hts  return  from  the  exi)edition  to  Cadiz,  in  which  ho 
had  behaved  hifnsclf  with  much  gallantry,  she  raised 
bis  enemy,  ^r  Robeit  Cecil,  to  be  secretary  of  state  ; 
though  he  had  eajnestly  solicited  that  post  for  another. 
1  le  had  often  applied  to  her  in  behalf  of  Bacon,  and 
asked  fur  him,  with  all  the  ivarmth  of  friendship, 
the  place  of  Solicitor  (ienoral,  Iml  had  Ijocn  always 
refiiaed.     C«cil,  who  mortally  hautl  Lssex,  and  had 
entertained  a  secret  jealousy  of  Bacon,  on  accoinit 
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of  his  superior  talents,  represented  the  latter  lo  the 
queen  ai  a  man  of  mere  sprciilntion ;  03  one  wholly 
given  up  to  philosophical  inquiries,  new  indeed  and 
amusing,  but  fanciful  and  nn»olid:  and  therefore 
more  likel;'  to  distract  her  affairs,  than  to  sen-e  her 
usefully  and  witli  proper  judgment,  liacon  however 
was  this  man's  cousin-german ;  his  father  and  the 
lord  Burleigh  having  married  two  sisters :  but  ambi- 
tion knows  neitlier  merit  nor  relation.  This  un- 
worthy treatment  from  so  near  a  kinsman  carried 
Bacon  into  very  free  expostulations  on  his  courtly 
artifices,  as  he  endeavoui-ed  in  secret  to  crush  tlu; 
man  whom  yet  he  pretended  openly  to  serve:  and 
these  repeated  disappointments  sunk  so  deep  into  lus 
spirit,  that  he  was  several  times  on  the  point  of  re- 
tiring  for  ever,  and  even  of  hiding  his  grief  and 
resentment  in  some  foreign  country.  Essex,  who 
could  but  ill  brook  tiie  inorti5cation  of  a  denial, 
finding  himself  unable  to  serve  his  friend  in  a  public 
way,  would  needs  make  up  the  loss  to  him  out  of 
bis  own  private  fortune :  and  if  we  may  believe 
Busbell,  he  bestowed  upon  him  about  this  time  Butbd'it 
Twickenham-Park  and  its  garden  of  Paradise.  Whe-"'^''?- 
ther  it  was  that  or  some  other  of  his  lands,  the  ^' 
donation  was  so  very  considerable,  that  Bacon,  as 
himself  acknowledges  in  his  Apology,  sold  it  after^ 
wards,  even  at  an  under  price,  for  no  less  thaa 
eighteen  hundred  pounds.  A  bounty  so  noble,  ac- 
companied too,  as  we  know  it  was,  with  all  thrwc 
agreeable  distinctions  that  to  a  mind,  doUcatdy 
sensible,  are  more  obliging  than  the  bounty  itself. 
must  kindle  in  the  breast  of  a  good  man  the  most 
ardent  sentiments  of  gratitude,  and  ci-eate  an  in- 
viglablc  attachment  to  such  a  benefactor.  What 
then  arc  wc  to  think  of  Bacon,  when  we  find  liim. 
af^cr  this  nobleman's  unhappy  fate,  pulUishing  to  all 
Kngland  a  Declaration  of  the  treasons  of  Uoliert  carl 
of  J'lssex  ?  This  behaviour  drew  upon  him  a  heavy 
and  general  hatred  at  that  time;  which  wa**  not 
extinguished  even  by  his  death,  but  continues  still, 
in  the  writings  of  more  than  one  historian,  an  im^ 
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putation  oa  his  memory.  Aa  this  transaction  is  of 
importance  to  his  moral  character,  I  will  lay  it  be- 
fore the  reader  as  iraf)ai-tially  as  I  can. 

KtiEsbcth  had  raised  that  young'  lord,  through  a 
series  of  honours,  to  be  oarl  ^^arshaI  of  England  :  and 
was  every  day  giving  him  new  proofi  of  a  particular 
and  uncommon  esteem,  l^is  only  served  to  exatM 
perate  his  enemies.  They  were  powcrfiil,  and 
ehMcly  united.  But  as  they  durst  not  attack  him 
dpenly,  they  had  recourse  to  dark  and  surer  arts  cM 
Tcn|yeji!ice;  against  which  his  openness  of  t(-ni(wri 
ansuspectiiig  and  improvident,  was  no  wise  guardod; 
In  truth,  his  imperious  humour,  which  he  couki 
seldom  dii^iise,  aided  their  designs;  for  it  often 
broke  forth  into  downright  abuse  and  «:com  of  those 
Who  thwarted  his  projects,  or  dissented  from  his 
opinions:  and  he  once,  in  some  dispute  with  the 
Queen  herself,  turned  his  back  abmjitly  upon  her 
wHh  all  the  marks  of  dist-espect  and  eonlrmpt. 
Pn?vokod  ftt  this  insolence,  Klizaljctb  toT^^tling  hrr 
■ex,  and  the  dignity  of  her  character,  struck  the  curl 
a  box  on  the  ear;  which  he  on  his  part,  with  a 
meanuess  of  i)assioo  yet  less  excusable  in  a  man, 
resented  so  highly  as  to  lay  his  hand  on  his  swordy 
against  a  wontaii  and  his  sovereign.     No  subsequent 

rour  could  wear  \\M  iniaginur>"  affront  out  of  his 
lory ;  though  stie  pardoned  him  the  insult  that 
eccasioned  it,  and  sent  him  shortly  after  intu  Ireland,' 
ati  her  vicegerent,  with  a  commission  ahnnst  unli- 
nited.  I  lis  conduct  there  has  nnt  escaped  the  ccu> 
Aire  of  historiann.  who  have  remnHced  severely  on 
Ibe  unjustifiahle  tivaly  he  made  with  the  arch-rebel 
Tyrone,  on  thu  private  conference  they  held  toge- 
flbcTt  and-  on  his  precipitate  return  to  ringiandii 
against  the  qiieen*'' espresa  orders.  This  last  iU  !>tcp 
be  was  betrayed  into,  if  we  may  I)eIie\T  Oslmm,  by 
in  artifice  nf  Cnril :  who  first  inflamed  KliKabeths 
8U!fpiciiHis  of  the  cari,  and  then  stnppc<l  all  vesst'la 
tliat  were  to  Roil  for  Ireland,  except  one,  which  he 
ordered  thither  on  purpose  with  a  feigned  reiiort  of 
bcr  death.     FatulJy   deceived  by  Uiis   IjiteDigenco- 
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sailed  away  in  a  hurry  for  England,  attended 

Jy   by  a  few  of  his  friends.     The  qui-en  received 

|pEn  w-ithout  any  cmotiou  either  of  nn^er  or  affets 

>n,  and,  having  coaHned  him  to  bis  own  house, 

lered  his  conduct  to  be  examined  in  the  Siar- 

Shamber.     At  this,  nsai^c  of  )um,  howerer  graciom 

id  moderate,  the  pcopJc.  whose  iJol  he  was,  loudly 

claimed  ;    and   their  unseafonuble   )>artiality,   re- 

bj  his  adversai-ies  us  of  dungemus  tco- 

to  the  state,   kindled  anen-  the  tpieen's  ind^ 

itiuu  at;ain*-t  hlni.     Thus  that  popularity  he  had  M 

Ir  courted,  and  so  much  dejicnded  upon,  served 

only  to  hasten  forward  Itis  destiiictiun.    lie  was 

£ntt.'uced  by  the  council  to  bo  reniuved  f'rani  his 

:e  at  that  board  ;  to  be  suspended  fi-om  his  ofiices 

earl  Marshal  and  Master  of  the  urdnaucef   and  to 

imprisoned  during'  the  tjueen's  pleasure.     HuWng 

bumbled  hiai  thus  far,  slie  stopped  short,  forbidding 

ab  sentence  to  be  entered  on  record,  and  still  cuo- 

luiu^  hiru  Master  of  the  horse.     She  even  ^V6 

Hni  the  full  enjoyment  of  his  liberty,  upon  hi.4  ox:- 

ring-  a  perfect  resigtmtion  to  her  pleasure ;  but 

ritliul  advi.-ied  hint  to  be  his  own  keeper.    His  seem- 

repentance  was  of  short  duration ;  for  upon  the 

leen's  refusal  to  grant  him  the  farm  of  sweet  wines. 

rhich   he  hod  very  impnidenlly  petitioned  for,  lis 

etumed  out  of  the  countiy,  and  a^n  abandoned 

limself  to  all   the  impetuosity  of  his  temper ;    or 

aher  to  the  i)erniciou3  suggestions  of  his  followers, 

the  presumption  that  naturally  grows  out  of 

iccessful  ambition,  and  the  interested  counsels  of 

lose  whose  fortunes  were  involved  with  his,  seem 

have  intirely  turned   his  head  :    for  bis  actions 

^ncefurward  were  the  genuine  effects  of  ii-enzy  and 

iespuii-.     In  conjunetion  with  his  frieitd^i,  of  several 

mditions,  he  meditated  no  less  an  attempt  than  to 

■ize  on  the  {udaco.  to  make  liituself  master  of  the 

jn's  person,  arid  to  banifb  from    about  her  all 

tiiose   whom  be  reputed  his  enemies.     Never  was 

conspiracy  so   111  laid,   or  conducted  with  go  little 

robabiUty  of    success.     The    court  was  presently 
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alarmed,  hx^  Imusc  rnvetted.  hiui^elf  and  his  friends 
ntmlv  priscmLfs  without  any  reai.stanoe  on  his  )iarl; 
for  though  he  was  emharked  in  a  kind  of  rebellion. 
he  knew  not  Iiow  to  be  a  rebel.  The  pai-LictUai-a  of 
Jus  trial  are  forei^  to  my  purpose.  It  was  managed 
aifjiinst  him  by  .Sir  Edward  Coke,  tlie  atlorney  gene- 
ral»  aij([  by  Bacon  as  uiie  of  tlie  ijuecn's  counsel.  It 
i>u;^)it  not  to  be  forgot  that  the  foiTner  treated  this 
unforliinate  noltlenian  with  a  strain  of  petulantdulness 
and  sciinility  that  makes  us  contem:i  Iiis  talent  as 
a  pleader,  while  we  abhor  the  purpose  to  wliieh  he 
tnndc  it  •iubservieiit.  Bacon  w:is  moderate  and  de- 
cent. The  crime  was  proved  by  a  cloud  of  witnesses; 
and  Uie  unanimous  sutfrage  of  )us  peers  found  him 
piilty.  After  his  sentence  he  a])pcnred  wholly  indif- 
ferent to  life  or  death:  though  the  queen  seemed  still 
uresohite,  or  rather  inclining  to  save  him.  He  died 
with  the  tendenicss  gf  a  penitent,  and  the  firmiK'ss 
of  a  hero :  though  the  marshal  de  Uirou  jested  oii 
his  deportment  in  that  last  scene  of  life,  as  suitii^ 
rather  a  monk  than  a  soldier.  r    • 

.'  The  untimely  fate  of  this  nobleman,  who  died  on 
«,  scaffold  in  the  prime  and  vigour  of  his  years,  excited 
anivcnial  pity,  and  was  munnuR'd  against  by  all  coi>. 
^tioos  of  j>e>jple.     Their  i-eflectioiiii  on  tlie  prevail- 

ig  party  at  court,  even  on  the  t]u«eu  hcrseU*.  were 
90  bold  and  injurious,  that  the  adiniitistialiori  thought 
it  necessary  to  vindicate  their  rouduct  in  a  public 
apl>eal  to  the  people.  This  task  was  assigned  to 
Bacon,  even  then  in  high  esteem  fur  his  excellencies 
as  a  writer.  Some  say  it  was  by  bis  enemies  iu&idi- 
oualy  imposed  on  liiin,  to  divert  tlie  national  resent- 
ment from  themselves  u[)on  a  [Mulicular  person,  who 
was  known  to  have  lived  in  iriendship  with  Essex, 
and  whom  tliey  intended  to  niiu  in  the  inifatic 
leeteem.     If  such  was  their  intention,  they  succeeded 

lut  too  well  in  it.  Never  man  iwruiTed  more  uni- 
Vorsal  or  more  lasting  censure  than  Bacon  by  this 
■writing.  He  was  every  where  trailuccd  bs  one  who 
endeavoured  to  murder  the  good  name  of  his  bene- 
factor, al\er  the  ministry  bad  destroyed,  his  pfcrsoni 
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libBfe  wascren  thivotcned;  and  he  went  in  daily 
banrd  of  amaasiiiilUon.  This  nbtif^  him  ia  publish. 
hi  Us  own  de^ce,  the  Apnlnsry  we  find  amon;^ 
hl»  writings.  It  ia  long  and  clnltomte;  but  not, 
perhaps,  in  every  pari  sstisfbctnry.  1x4  us  beHere  Apaioitr< 
him  on  his  own  tesllmnny.  that  he  had  nerer  done  ^"'*  **'* 
that  noblemsn  any  ill  offices  with  the  queen ;  thongfi 
she  herself  had.  it  seems,  insinunted  the  contnu-y: 
that  on  the  other  liand  he  had  always,  during  the 
time  of  th^  intinmcy,  f^ven  him  advice  no  less 
useAU  than  sincere;  that  he  had  wished,  nay  en- 
deArourL-d  tht^  earrs  presftnution  ev'en  at  last,  purely 
from  affectiun  to  him,  without  nny  regai-d  to  his  own 
interest  in  that  endeavour :  let  all  this  be  allowed; 
tome  blemish  will  still  remmn  on  his  character. 

Essex  deserved  the  fate  he  underwent:  bnl  he 
had  paid  his  debt  to  justice:  and  tlie  commonwealth 
had  now  nothinjj  to  fenr  fwiin  any  of  his  party. 
The  declaration  above  mentioned  could  therefore  he 
intended,  only  to  stiU  the  present  clamours  of  the 
multitude;  and  though  the  matter  of  it  might  be 
true,  Bacon  was  not  the  man  who  should  have  jwb- 
Hshed  those  truths.  lie  had  been  long*  and  highly 
indebted  to  the  earl's  friendslup.  almost  beyond  the 
example  even  of  that  age.  In  another  man  this 
proceeding  might  not  have  been  blameable ;  in  hltn  _ 

it  cannot  be  excused.  In  the  next  reign  Sir  Henry  Aal.  O*- 
Yelverton  ventured  on  the  displeasure  both  of  the1"'-P''*^ 
king  and  his  minion,  rather  than  do  the  ministry  of 
his  office,  by  plenJing  against  the  earl  of  Somovet, 
who  had  made  him  solicitor  general.  Had  Bacon 
refused  that  invidious  part,  there  were  others,  among 
the  lierJ  of  nspiring  and  officinu«  lawyers,  ready 
enough  to  Imve  performed  it  :  and  his  very  enenriea 
must  have  thought  more  advantageously  of  him  for 
declining  a  task,  in  itself  of  no  essential  import- 
ance to  the  state,  and  in  him  unjust  to  friendship, 
(Jdigation,  gratitude,  the  most  sacred  regards  among 
men. 

Elizabeth  sur\-ivcd  her  favourite  abont  a  year:  and,  o»iwff». 
if  we  may  credit  Osborn,  grief  and  renwjne  for  his  ***  ■**** 
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•  He  ufatc  accompanied  Jier  to  Uie  p-ave*.  She  fHetl  th* 
^«hof"  twenly-fouilh  of  Mai-ch,  IG03,  in  tlie  fulness  of  dayl 
who  men-  Slid  honour.  Her  reign  luid  l>een  lou^  and  triuinph- 
[iont  ilie  ant ;  and  she  had  throui^^h  the  whole  courw  of  it 
preserved,  what  she  so  justly  merit<?d,  tlie  love  and 
venerirtion  of  her  people;  the  tnie?t  ^lory,  ih«  rarest 
felicity  of  a  soverei|^!  She  was  succeeded  by  Janie» 
the  sixth  of  Scotland,  under  whom  Uacon  ascended* 
by  several  steps,  to  the  higlicst  dimity  of  tlic  law. 
:  This  priiti.'e,  the  mu^l  unwaiUke  that  «ver  lived* 
was  bom  in  the  midst  of  civil  coui6)otioits;j  at  a 
time  when  liis  whole  kingdom  was  torn  iiiUi  factions. 
'|K-lwixt  the  |Kirty  who  hud  e^iMJUAwl  the  inlcri'st»  <*f 
iiLi  motltcr,  and  those  who  hud  declorod  fur  hitn^ 
Alter  he  had  taken  the  adniiiniitratiuu  intu  his  own 
hands,  he  was  hardly  ever  hisownniuster;  suOt-rin^ 
^mself  to  be  led  implicitly  by  the  cabal  in  wliose 
wer  he  then  happened  to  be.  The  inuuient  ho 
thuu^lit  liiniaelf  at  Uberty  from  either,  like  a  boy 
Csaiped  from  under  the  eye  of  a  li^pd  preceptor,  lie 
Ibr^ot  all  his  uneasinesses,  and  abandoned  himbelf 
to  \\U  favourite  amusements  of  hawking  and  huntings 
•s  if  his  kingdom  had  been  iu  the  prolbmidcst  traDf 
quillity.  He  ^rcw  up  in  an  unacfrountahlc  fondness 
^r  favouriteJi.  The  first,  who  took  deep  root  with 
bim,  was  likewise  the  woi-st ;  not  ouly  encouraging^ 
him  in  a  total  inapplication  to  business,  but  tinctur- 
ing lii^  youth  with  the  poison  of  all  debauchery; 
The  name  uf  this  man  was  Stuart,  afterwards  earl 
of  Arran ;  one  who  had  great  and  dangerous  vices, 
without  a  sin^'le  virtue,  private  or  public,  to  atone 
for  them:  an  open  scofler  at  the  obligations  of 
morality,  insolent,  rapacious,  sanguinary,  hated  by, 
and  hating,  all  good  men.  The  hunester  part  of  tlir 
nubiUty  ohen  iremou5trated  against  the  credit  and 

{lemicious  influence  uf  this  minion  :  James  aikuow- 
edged  the  justice  of  their  reniunstrances ;  bani-shetl 
him  several  times  from  court;  and  several  times, 
received  him  into  new  fiivour.  He  w  .is  nt  length  shot 
by  a  private  hand  in  revenge  fur  the  dL-ath  of  the 
earl  ot'JMortun,  to  which  he  had  basely  contriUited 
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James  bated  the  church  of  Scotland ;  and  con-  MelrD, 
irmed  its  autbority.  He  declared  the  attempt  ofP-  '**• 
lose  lords  ^'ho  had  rescued  liim  out  of  the  hands 
Arran  and  I.enox,  to  be  just  and  serviceable:  he 
ifterwards  banished  them,  and  would  hare  conBs-  p-  199* 
ited  their  estates,  on  that  very  account-  When  they 
id  made  tliem^lvos  masters  of  his  [lerson  a  second 
le,  he  pronounced  them  all  traitors;  and  pardoned  p.  1C9. 
tbem. 

Elizabeth,,  wlio  knew  his  genius  perfectly,  sent 
Wotton  on  an  embassy  to  him  in   1585.     Her 
lUon  was  to  divert  him  from  a  marriage  with  the 
of  Denmark,  and  to  ^ive  his  counsels  what 
?r  tuni  her  interests  mi^ht  require.     The  ambassa- 
Jor,  a  innu  uf  address  and  intrigue,  had,  by  long  ba- 
[liitude,  learnt  to  personate  all  characters,  and  to  as- 
jme»  with  an  ease  that  seemed  altogether  unaflected, 
whatever  shape  miglit  sei-ve  most  effectually  the  pur- 
sses  ot"  his  sui)eriors.     At  the  age  of  tuenty-onep- 56*- 

had  been  employed  to  sound  the  intentions  of  the 
)urt  of  Fi'ance :  and  had  well  nigh  duped  the  famous 
jnstablt'  de  Montmori-ncy,  a  minister  grown  grey  in 
obsen-ation  of  human  falsehood  and  artiiice.  To 
it!t  iiiitura)  talent  he  had  now  added  the  exi>eH(>iice 
)f  thirty  years  more.  By  accomjwnying  King  James 
)i  his  S|fOTta;  by  falling  in  frankly,  and  as  it  were  na- 
lumlly.  with  all  his  fiassions ;  by  making  a  jest  of 
lusint-^tt;  by  entertaining  him  pleasantly  with  an  ac- 
It  of  foreign  fashions  and  follies;  this  man  gained 
ahstihite  asneiulant  not  only  over  his  urulerstand- 
ig,  but  over  his  humour.  His  most  faithi'ul  subjects, 
had  served  him  longest  and  best,  who  had  even 
I'amt'd  liini  against  the  subtleties  of  this  stranj;pr,  he 
^received  with  approbation  or  dislike.  Just  as  Wotton 

ispired  him.     He  was  even  brought  by  him  to  be  se-  p>  iGi- 
Friously    pecsunded  tliat  the  king  of  Denmark  was 
:ended  from  a  race  of  merchants,  and  that  an  al- 
ice  witb  his  daughter  was  therefore  infinitely  be- 
|neatb  a  king  of  Scotland's  dignity. 

Such  was  the  priiict;  who  now  mounted  tliat  throne.  An.  1603. 
which  Elizabeth  had  filled  with  so  great  capacity  and 
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_  reputation.     The  union  of  the  1**0  crowns  in  Uiej 

person  of  one  sovereign,  was  extremt-ly  dreaded  by 
forei^iers,  and  in  itailicular  hy  Heur)*  the  fourth  of  | 
i'l'ance.  The  accession  of  a  new  kingdom  to  iba 
natire  force  of  En^nd,  which  even  alone  had  been 
long  formidable  on  the  continent;  the  aUiance  ufl 
Jaoiea  with  the  most  potent  monarch  of  tlie  North  ; 
his  relation  to  the  hmise  of  Lorraui,  which  Imd  lately 
endiroilcd  all  France,  rendered  such  fears  very  pro* 
bable.  Buthisconductdissipatcdthem  forever:  and 
all  Europe  quickly  saw,  that  no  people  but  his  owin 
had  anj  tiling  to  ^iprehend  from  his  power.  At  his 
arrival  in  Kuf^land,.  he  beiitowed  titk-s  and  honours 
with  so  wild  a  profusion,  that  there  hanlly  remained 
any  other  mark  of  distinction  but  that  of  having 
eKaped  them.  The  public  stood  amazed ;  and  pas* 
quinades  were  openly  affixed,  undertakings  to  assist 
weaker  memories  to  a  competent  knowledge  of  the 
nobility.  Sir  Praiicis  Bacon,  who  had  been  early  ia 
his  homage,  and  application  for  favour,  to  the  wnt 
ftoverci^.  was  knighted  by  him  in  person :  and  has 
left  uti  the  folluuing  picture  of  hinit  strongly  touched 
in  its  moHb  ubviuus  features.  "  His  speech,"  says  h^' 
**  ia  aw'it^  and  cursory ;  and  in  the  full  dialect  of  his 
"  country  :  in  matters  of  buiiiness.  short ;  in  general 
"  discourse, large.  I^leailectethpopulanty^  by  gracing 
**  such  as  he  hath  heard  to  be  {xipular ;  not  by  any 
"  fashions  uf  his  own.  He  is  thought  Homewhat  ge- 
**  nerul  in  bis  thvuuis ;  and  his  easiness  of  access  is 
^  rather  beciuue  he  is  much  alnt>ad  and  in  n  crowd* 
**  than  that  he  givetb  vaay  audience,  l^c  hastoneth 
**  to  a  mixture  of  both  kingdoms  and  occasions  bstert 
"  periinpst  tlinn  policy  wiU  well  bear." 
iCm.  In  IfiOS,  Sir  I'rancis  liacon  recommended  falmseif 
to  the  king's  p&rtitular  notice,  as  well  as  to  the  ge* 
neml  esteem  of  his  cDtempnrnrics,  hy  publishing  a 
work  he  had  long  uH'ditattd ;  The  Progress  and  Ad- 
rnncetucnt  of  Learning.  The  great  aim  of  this  treatise^ 
no  less  oiiginol  in  the  dcMgn  tlian  Impjir  in  the  exe- 
cution, was  to  survey  accurately  the  whole  state  and 
txteut  of  the  intellectual  world;  what  parts  of  it  had; 
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bven  unsuccessfully  cMliivaied;  what  Iny  still  n(^- 
kctcd,  or  unknotvn;  ami  by  what  methods  thestj 
might  be  ''  '         •'  those  in>prov<.'d  to  the 

&riberiuivv.     -^.  -.      ...ij' and  huiuau  nature.     By 
expount;  IIk  crroi-s  and  iraporftrctions  uf  our  know- 
liidgp,  lie  ltd  mankind  into  the  only  right  way  of  sup- 
plying tilt;  one,  and  relcmmif^  llie  utber:   be  taught 
them  to  know  their  wants.     He  even  went  farOien 
and  luiTiiitilf  pointed  out  tu  tJiein  \hv  general  rntrlhodt 
oi' corrtvliou  and  iniprnveuieril  in  iXxv  \vhot<:  circK-  of 
arts  and  sciences.     Thjs  work  be  lii'st  publi.slied  in  Tvnnimn'i 
English ;   Imt  in  render  it  of  more  extensivi-  usf,  he  ^^^i".'""' 
recoiomendcd  a  tnnislatioa  of  it  into  Ijitin  to  Dr. 
Playfer  oi"  rambtid«»e.     Flayfer,  with  thescrupuluus 
accuracy  of  a  gramtnarian.   was   more  attentive  to 
fashion  his  style  to  pniity  and  roundness  of  periods^ 
mode  out  of  the  phro-seology  be  had  gleaned   from 
dawic  writers  than  to  render  his  author's  meaning  in 
dear  and  nuiscidinc  janguage.     Mtcr  the  sight  of  s 
(tpecimrn  or  two.  Sir  Francis  did  not  encourage  hiin 
to  proceed  in  it    He  himseli',  after  liii  retirement, 
very  niucb  enlarged  and  corrected  ttie  original,  and 
with  the  asiii^tauce  of  sonie  friends,  turned  the  whule 
into  Latin.     This  n  the  edition  of  16^3 ;  and  stands  p.  •?. 
aa  Uie  iirst  pai't   to  his  great  Instuuration  of  tUe 
Sciences. 

I  have  alreoHy  observed  that  Cecil,  now  carl  of 
Salisbury,  opposed  the  prugi-ess  of  our  author's  for- 
tune under  Kliziabetb :  and  he  seems  to  have  ob- 
served  the  same  conduct  towai-ds  him  in  the  preseut 
reign,  till  he  had  fixed  liimself  in  the  king's  cou- 
fidi->»ce  su  fuiidy  as  to  be  above  all  fear  of  a  rivaL 
Betides  bim.  Sir  Fi^ands  Bacon  found  a  violent  and 
lasting  enemy  in  a  man  of  hia  own  profession.  Sir 
Edwaixl  ('oke;  who,  with  great  parts,  had  many  and  Bjeplicirf' 
signal  failings.  The  quarrel  betwixt  them  seems  to  v^o(-p.ix. 
have  been  personal:  and  it  bisted  to  the  end  of 
tfacir  lives.  Coke  was  jealous  of  Bacon's  reputation 
in  many  parts  of  knoivledge:  by  whom,  again,  he 
was  envied  for  the  high  reputation  he  had  acquired 
in  one:   earh  .liming  to  be  admired,  particulurly. 
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for  that  in  which  the  other  excelled.     This  affec- 
tation in  two  extraordinary  men  has  something  ii 
it  very  mean,  and  is  not  uncommon.     The  formetf^ 
was  tlie  greatest  lawyer  of  his  time;    but  could  litf 
nothing  morc.     If  the  latter  was  not  so,  we  caifj 
aacribe  it  only  tn  his  nimin/^  at  a  more  exalted  chs 
racier.     The  universality  of  bis  genius  conid  not  b*' 
confined  within  one  inferior  province  of  learning. 
If  loamiiig  thus  divided  is  not  so  proper  to  raise  a 
sinj^ilar  name  in  one  way,  it  sen*es  to  enlarge  the 
understanding  on  every  side,  and  to  enlighten  it  iiV| 
all  its  views.     As  the  name  of  Sir  Ednard  Coke  willj 
occur  oftner  than  once  in   this  history/  and  as  iM 
stood  in  particular  competition  to  Bacon,  I  beg  leav#-] 
to  dwell  a  little  longer  on  his  character.     In  hit-] 
pleading!)  he  was  apt  to  insult  over  misery.      <J 
this  we  have  a  detestable  instance  in  hi«  behaviouir] 
to  Sir  Walter  Ualeigh.     He  inveighed  against  thai 
brave  man  on  his  trial  with  all  the  bittemesg 
cruelty,  and  in  a  style  of  sitch  abandoned  railing  as 
bordered  almost  on  fury ;    I  uish  I  could  not  addj 
that    this   biltrme^.  this   intemperance  of  tougueg 
seem  to  be  the  genuine  efruiuons  4)f  his  heart*.     H«{ 
convct-setl,  it   sceuis.   more  with  books  Ihait  meiii 
and  among  tht?  latter,  witli  those  only  to  whom  he; 
could  dictate  and  give  the  law.     The  conseciuenofltj 
bf  which  \vn«,  that  his  conversation  had  all  the  air 
of  a  lecture;   aiitl  that  he  retailed  for  new,  a  liun« 
dred  stories  that  were  either  stale  or  trivial.     H^ 
hfVecteti  raillery,  winch  wn."^  by  no  means  hiti  talents 
His  wit  was  oileu  ill  aimed,   as  it  was  always  in« 
Plicate  and  vulgar ;  the  rough  horse-play  of  a  pe*j 
dant.     Though  he  had  accunmlated  immense  wealthy 


*  'Hwoffiom  of  Attorney  and  Solicitor  OcBemi  have  beHi  raclo< 
upoo  whit'h  many  aitpiring  Uin-irers  huse  modi:  »hipwri'ck  ot  tbe^j 
Tirttit-aniltiuitiaiuiuliire.  Soaivoflhuse  ^iitlvniei)  Imvc  act(.><1  at  j 
Ihe  hnriw  irifiey  thoiiKht  tliemscWfs,  by  theduty  oftlicir  plaecvf 
atMAlvedfromall'lhrobligattorwof truth,  honour, Aiutdccmcy.  Ittiii 
■  Uieir  n  I  "-  upon  record,  omt  will  be  trao^miUcd  toalWragrt 

(•ith  '  jLtum  oC  rcptnuch  and  abliuTTCUcc  tliptnrc  due  lo 

'lliii'wor-tftoci  ul'aiurder^rti  tliOh:  that  murder  under  tlicsdiictioii 
nf  jiisriec.  ' 
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in  his  profcssimi  and  by  several  rich  marriaf^fi.  be 
was r^ a  sordid  HTiiiice:  a  iiev«%  niadtcr.  u  fiTipfa^|> 
landlord;  in  prt)*piTily  in^ok-nl.  dc|  i-f 

ingin  adveniity  :  tht*  sauiL'  [nwnies'i  c.  .j:j..;.  .i... c-i 

ing  his  behaviour  in  lioth  amilitions.      One  pxampte 
«f  Ihi?  may  plitcf  «t'  spvci-al:  aiUr  bts  cli*- 

gmcc.  he  wili...i  •  .^ .  i-ly  rmirt«l  Buckingham's  brother 
to  a  matrh  unth  Iii'4  d;ms:htt>r:  in  the  lieig-ht  nf  hiii 
Jbroiir,  he  hn<l  r(*ir(:u'd  ;  *  prnpcisnl  nithsconi.; 

His  profound  skill  in  t)i^  ■ .  .i..;Mtn  law  has  b^en  iiui^' 
TerioUr  allowed  :  nml  to  tht-i  wv.  rannol  have  a  riiare 
unque^nahlc  vitv  -  Fi-ftnds  Baron:  oncstiteTi. 

•rery  wwy  fit  to    i    ..      .in  fTwmy.     Ho  was^'^i-  H- 

raiwd  to  I>p  t'liief  .1:    '         it'  the  f'ommnn  Pkais  in''  "*" 
1606.  nnd  of  the  Kin-V  IJ^nch  in  1613.     On  the 
boadi  Uk  was  nbn\-c  C'H-niptlon:  and  bad  this  saying 
ft«(|4MAly  in  hifi  mouth,  thtit  a  judi^e'  sfunild  neitherf. 
give  nor  take  a  bribe.     In  the  ca«.'  of  Peftc)iam,  ih;Bo<-on. 
Ilw  buRitiP5X  of  Common  dams,  he  bdiav<>d  hjmseM' J"'**!-  v. 
with  tbo  honesty  and  firmness  of  one  who  knew  that  ^-jji,^, 
a  jndpc'toofrht  neithrr  to  br  ItntUired  nor  menaced  out 
orhlsintPfTi'Tty.     Towards  the  latter  part  of  Iuk  UlV-, 
he  fitnicfc  in  with  the  country  ]KirtT  in  parliuuK-nt,  and. 
Iitood  in  th(_'  breach  against  the  nrbitrary  measures  (it' 
Jameji  nnd  Charles.     Me  died  in  the    Ki^  of'  the 
latter,  ap^d  8H  yeare. 

At  lenq^lh  Sir  Francis  Bacon  obtained  the  place  he  An.  1607. 
had  so  iorif;;'  expected;  and  in  1607  was  dedared 
Solicitrtr  General.  This  preferment  was  the  effect  of 
many  letters  and  much  instance  on  his  part,  to  the 
carl  of  Solisbun.'.  the  lord  chancellor  Kgerton,  and 
the  kin^  himself.  Neither  do  I  find  that  Iw  was  ei-er 
promoted  to  any  post  without  repeated  and  eametC 
m>ticaiton  to  mini^tei-g  and  ravt)unte8 :  a  reflection 
IhitiqMy  serve  at  once  to  mortify  and  instruct  an  am- 
Ikitioutt  man  of  paits. 

James  had,  from  the  beG^innirij  of  his  ri-i;;rt.  pitsJ 
jHonately  desired  an  union  i4'  .Scotland  and  ICnirland:' 
hut  his  unreasunablepartialily  to  theformer.  reckoning 
it  as  an  equal  half  of  the  isL-ind.  n-iidered  the  deu^ 
abortive.  Though  Sir  I'rancis  Uacon  laboured  lhi&  argu- 
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racnt  with  aU  the  nrt«  of  wit  and  riesaon,  hU  elo- 
quence, powerful  as  it  was,  had  no  eflect  on  the 
house  of  commons.  The  parliament  even  shewed 
itself  averse  to  this  union,  in  pr.jpurtion  as  the  court 
appeared  zealm):;  for  it.  The  new  sovereif^'s  cod- 
diict  had  alarmed  them.  They  saw  that,  with  a 
stronfj;  disposition  to  be  profuse,  he  was  absoluitly  in 
the  ponxr  of  favourites ;  and  tliat  some  of  the  least 
valuable  amon^i'  bi-^  subjects  were  most  in  hla  favour. 
They  saw  farther,  that  he  bejjau  already  to  propagate 
maxiins  of  j^overnment  destructive  to  liberty,  and 
inconsistent  with  the  wliole  tenor  of  the  ccmstitutiun* 
These  things  filled  ob»erving  men  with  appiehensidria. 
for  the  future,  which  unhappily  were  but  too  well 
founded.  The  whole  sum  of  hi?  [Hjlitirs,  both  now 
and  afterwards,  wai>  to  dlstast^fe  and  fdieiiale  his  sub- 
jects at  home;  to  di.sIionour  ixith  himself  and  them 
abroad.  It  was  a  reigii  of  embassies  and  nefi;ntialinnst 
alike  fruitless  and  expensive :  a  reign  of  favounU'^  and 
jimelamatiuntt,  of  idle  amusements  and  ai-bltrory  iiti- 
positions,  it  was  besides  thr>  ^reat  era  of  tialtery. 
The  ancient  national  simplicity  of  manners  m  Iddi 
orer  accompauie«  magnanimity,  and  manly  frcedoia 
ofspeceh  the  noble  effect  of  both,  were  now  in  a 
great  mea&tue  lost ;  alteivd  and  effeminated  into  pro- 
stitute adulation  and  servile  hoToa^.  This  was  be- 
come the  fashionaUe  lan^ua^  »mot}i>;  the  derf^y  as 
well  ns  laity,  and  Jaicett  hcird  himself  daily  ad- 
dneMed  to.  by  tbc  titles  of  sacred  and  divine:  titles 
whicb  ili.'U'over  lite  meanness  rather  than  the  dignity 
offaumau  nature;  and  Hhidi,  applied  to  him,  were 
^larin^y  ridiculous.  He  iiad  not  one  princely  qua- 
lity. The  arts  of  gnverninji  u  kin^jtlom  in  peace  ha 
ptther  did  nut,  or  would  not  undei^taml :  and  his 
horror  of  war  was  eonfititulional  and  unconquerable. 
It  may  tlierefore  srrm  nnaeroiintahU;  that  a  kinfj  of 
this  temper  should  treat  his  |iarhamenU«  with  more 
haughtiness  than  any  of  bis  predecessors  liad  ever 
Hone.  But  he  had  been  told  that  England  was  nei- 
ther to  be  cxhnittieil  nor  provoked :  and  his  actions 
nbewed  thai  be  beliercd  bo,  according  to  the  lettpr. 
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The  trutii  is,  that  a»  pu.sUliinimily  wiU  talk  bi|;gcr  ab 
■omc  pccasiont*  than  true  valour  on  luiy ;  he  meant  ta 
flinkt*  hin]i».-lf'  fnrmiiljible  to  his  people,  that  (liey 
wi^bt  not  discover  bow  much  he  was  ol'raid  ot"  Uioin. 
,  Though  he  did  not  succeed  in  the  uninn  of  the 
kin^^donits  he  found  hi  ><.  in  an  nflair  of  n  simi- 

lar kind,  tnorc  conipi  hnn  the  pvat  ct^uncil  ()f 

the  nation  liad  beep  :  I  menn  the  noturaliy-Qtion  of  eU 
StOKMreu  bom  since  his  accesi<|on  to  the  throne  of 
Biagland    This  was  adjudgx-^d  liy  Sir  Kdwaixi  Cc-ke  in  c««-of  ihe 
tl»e  §^'eat  ease  of  Calvin ;   as  it  had  been  argued  at  ^'*\'-'l^.'* 
large  before  all  the  judges  by  Sir  rntocis  Bacon.  Th^p.^ai,,^ " 
alTair  is  now  no  lou|^r  of  iinpoitauL-e  to  either  JtinK* 
doin :  but  one  aiiset'tioD  of  our  author,  on  that  ocea- 
ito,  oupbt  not  to  l)c  for^t.     Ilr  ronndty    atfii-ras 
that  monarchies  do  not  subsi.'^t  like  other  f^uvern- 
WfeeutA,  by  a  precedent  law ;  and  that  submisidau  to 
them  ispTouiidt'd  u\m\\  jiaturu. 

In  iblU  he  ptiUiiihi-d  another  treatise,  intitled,  An 
<*  Of  tlie  Wisdom  of  tlie  AuciEsits."  Tbiti  work 
bears  the  suinu  ^Cainp  of  an  un^inal  imd  ijivi^tive 
geniiji  with  liis  other  per tbrniai ices.  Itesolvin;;  not 
to  treaft  in  tlie  »tep$  of  those  who  hod  gone  before 
liioj,  men.  accordin|^  to  his  own  exj^re^slon.  nut 
learned  l»eyoiid  certain  common  places;  he  strike* 
out  a  &PW  tract  for  himifeU'.  and  enters  into  tlie  nuMt 
aecKt  recesses  of  this  wUd  and  shadowy  region ;  sa 
l|a  to  a|>pear  new  on  a  known  and  beaten  subject. 
Upon  the  whole,  if  we  cannot  bring  ourselves  reiidily 
to  believe  that  there  in  all  the  physical,  moral,  and 
political  meaning  veiled  under  those  fable.s  of  an- 
tiquity, which  he  has  discovered  in  them,  we  must 
own  that  it  required  no  common  penetration  to  be 
mistaken  with  so  gi-eat  an  appearance  of  probability 
un  his  side.  Though  it  still  remains  doubLtul  wh&* 
thcr  the  ancients  were  so  knowing  as  he  attempts  to 
8he\v  they  were,  the  variety  and  depth  of  his  own 
knowledge  are,  in  that  very  attempt,  unquestionable.  _ 

Hohart  being  advanced  to  the  place  of  Chief  An.  iSi.i. 
Justice  of  the  Common  Pleas,  Sir  Francis  Bacon  sue- ' — "^— ' 
^cc-ded  him  as  Attorney  General  in    1613;    about 
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three  months  after  the  dwith  of  his  kmsmRn  ami 
enemy  the  loni  treasurer  Salisbury:  a  ministpr  fcrtilr 
in  expedients  for  siipplying"  Ms  r  <  '  wnnts,  and 
well  nrqiiainted  with  the  temper  c  ,  .-nd  :  a  man' 
of  dexterity,  rraft,  and  intrigTie,  rather  than  n  great 
man.  Thr-  office  that  Baron  now  enteie<l  n|M>n  was 
of  exorbitant  profit  for  that  nge.  He  owns,  in  one 
of  his  letters  to  the  kin;;,  that  it  was  worth  to  him 
60001  a  year;  and  his  employment  of  register  to  tlie 
Slar-('bambor,  which  I  mentioned  above,  now 
brought  bim  in  16001.  a  year  more.  By  what  fata- 
lity was  it  tltat  so  extraordinary  a  man  did  not  add  to 
his  other  virtxies  that  of  a  reasonable  oeconoray  ?  I  lad 
be  done  so.  it  had  preserved  bim  from  one  transcen-* 
dent  fault :  and  the  other  blemishes  on  bis  moral 
name  had  been  lost  in  the  brightness  of  his  intellectual 
i|uaiities.  But  he  was  remarkably  subject  to  th^ 
same  weakness  that  so  much  dishonoiiivd  his  m.-wter.' 
His  dependents  had  him  wholly  in  their  power,  and 
squandered  his  fortune  away.shameKilly  ami  without 
meanire.  In  a  private  family,  this  I«'!:;-ot  disordel-,' 
necessity,  coiniption:  and  nil  Kn^iand  helield,  ttom 
the  same  management  in  administring'  the  poblio, 
the  same  effects ;  only  more  felt  and  fatal,  as  they 
were  universal. 

>  It  was  not  however  fill  the  year  1611  that  Jamiei' 
abandoned  liimselfto  one  sole  favourite.  Almutthat 
time  was  brought  to  court  Robert  Car,  a  ScoLtman, 
iben  in  the  fir^t  bloom  of  hi:*  youth,  and  of  distin- 
guished beauty ;  by  which  he  at  once  en^atfcd  the 
Icrng'^s  attention,  and  in  s  little  while  ingro:»cd  all 
hin  affection.  As  he  was  wholly  illiterate.  James 
himself  would  neetls  be  bis  preceptor :  and  it  must 
have  been  a  scene  altogether  new  and  ridiculous,  to 
aee  the  soverci^  of  three  kinfrdoms  daily  inRtrurtin^, 
in  the  first  elements  of  gmmniar,  the  man  who  was 
shortly  after  to  poveri)  those  kin-doms.  In  hitt 
bounty  to  thU  fitriptin^.  he  observed  no  other  measure 
but  that  of  his  pa.«slon,  which  w  :ls  as  extivme  a*  it 
seemed  nnarcnuntahte.  C'ar,  in  four  or  five  years  of 
&vour,  from  a  mere  adventurer  was  riuscd  to  be  earl 
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of  Son>en;et :    and  amassed  an  cnonnous  estate  of 
aiiieteeti  thousand  pounds  a  year  in  land;    besides 
plate,  money,    and    jr^rcls,  to  the  aniiiunt   of  two 
hundred  thousand  pounds  moit-.      And  yet  he  de- 
serves a  place   in   history,    only  for  his  scandalouft 
nromir  with  the  countess  of  Essex ;  Fnr  procurinf^  h(T  An.  ifttt.' 
to  be  divorced  from  her  husband,  and  for  combining 
with  her  to  poison  his  friend,  who  hnd  dissuoded  him 
from  that  ill  step.     IV  fate  of  Sir  Thomas  Over- 
bury;  the  dark  and  dreadful   scene  of  guilt   that 
DShered  it  in  ;  and  the  part  those  two  great  criminnls 
acted  in  that  tragiedy,  arc  recounted  by  all  historians. 
Though  the  horrible  transaction  lay  yet  wrapt  vip  in 
darkness,  and  was  not  discm-cred  tiU  two  years  after, 
remorse  and  the  upbruidlngs  of  conscience  pursued 
Ijotnerset  every  where.   Through  all  the  splendour  of 
(brtune  and  farour,  the  trouble  of  hi«  mind  was  visible 
in  his  countenance,  in  his  whole  deiwrtment.     He 
grew  by  degiees  to  neglect  his  person  and  dress ;  his  Coke, 
HfprightUness  of  temper  left  him  :  and  his  conyersation, 
from  being  gay  and  entertaining,  wns  become  cold, 
Berioiis,  and  gloomy.     This  alteralion   in  him  was 
quickly  followed  by  a  change  in  the  kings  affections; 
which  had  nn  dee|x"r  or  more  solid  foundation  than 
these  external  and  slight  accomplishments.  The  cour- 
tierSf  whom  envy  and  interest  render  extremely  sharp- 
frighted,  quickly    discovered    this   change,  and  im- 
proved it.     Luckily  for  their  designs,  there  now  ap-  An.  iBis. 
pcnred  at  court  another  yoimg  man,  fitted  by  nature  *--->r^^ 
to  draw  the  curiosity  of  .lames,  and  to  supphint  the 
earl  of  Somerset  in  his  favour.     This  was  the  fammis  Wilmn, 
George  Villicrs,  the  younger  son  of  a  good  family  in  p-  '^^^ 
I  Leicestershire;  afterwards  duke  of  Buckingham.    As 
the  surpiising  elevation  of  this  youth  had  a  j»articular 
influence  on  the  future  fortunes,  and  even  on  the  fall, 
of  Sir  Francis  Bacon,  his  cltaracter  will  de9er\*e  a 
place  at  large  in  this  history. 

His  mother,  who  could  not  give  bim  a  forttme,  be- 
stowed on  him  such  an  education  as  might  enable  him 
to  acquire  one,  esi)eciaHy  in  a  court  like  this.  The 
fldvantnges  he  owed  tp  nature,  sudi  us  a  haudsomc 
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fece,  a  body  exactly  proportioned,  an  case  and  grace- 
il^joe^s  ill  his  motions^  she  Iiad  taken  care  to  improv»i 
with  that  elq^nce  of  manners,  that  artificial  polite^] 
ni^s,  aiid  skill  of  extxlling  in  trifles,  wliich  are  tUfl|] 
la^t  finiiihijigs  of  «  Fccncb  education.     In  a  wordfj] 
hs  was  Just  returned  from  his  travctls,  and  aocom- 
rpU^d  in  all  those  agreeable  and  frivolous  arts,  wbic 
itpX^  IS   certain   i-ecomnicndation  to   Uic   favour 
Jau^.     The  ear|s  of  Pembroke  and  Bedford,  wit 
soiae  otiier  lordi  wbo  were  secret  enemies  to  SoijitTH 
spt,  al\t:r  dre^dii^  out  tliis  youth  with  a  studied  e] 
ne.ss,  placed  him  to  advantage  in  the  kind's  e}-e, 
9l  cpmedy.      Tliat  niuimrch  wai  immediately  smittefij 
vi.th  his  fac«,   air,  aiu)  appearance ;  wliit-h  yet  hft 
endeavoured  for  soitk  time  to  comreal.     Nay  he  car- 
ried this  dissiiiiulation  so  iar,  that  he  would  oeedA  be 
soUcitxxl  by  the  (jucen  to  receive  ViUiera  ^Uo  his  bo- 
som :  iina^inin^  the  world  would  be  thus  deceired 
into  a  belief  lliaL  he  rather  foUouod  her  advice,  iq 
this  uutter,  than  tiis  own  ioclinatioi*.     Such  W4s  the 
kiiigcrail  ua  wliich  lu^so  highly  valued  hinuelf,    Tha 
quetri  Uft^  out  easily  iirfvaUcd  with  to  take  tliis  Ktep; 
of  wltich  slit;  foresaw  all  the  consequences.     At  la^ 
however,  ^hc  yiulded  to  Uu:  archbistiop's  iii)poi*tunily  ; 
telling  him  at  tJic  smiia  Uiuc  that  those  who  lalxiured 
raost  to  promoLu  VUlicrs  might  lie  the  tirsL  to  feel  hi^ 
ini^ratitudc.  Upon  this  he  was  immf-diately  knig:hted, 
and  declared  geatlcinaii  of  the  Ijcd-rhaniber :    Iho 
herd  of  cQurtien  riviUliug^  each  other  in  their  offers  of 
friendship  and  service  to  him,     Some  of  them  cvun 
descended  to  undertake  bi>i  quarrch:,  and  brave  such 
OS  were  still  in  Somerset's  interest, 

Amon^;  those  who  courted  the  rising  favourite^ 
ftone  WU5  wMjxa  zealous  ttuiu  Sii'  I-'raucis  l^ocon ;  M 
^one  was  able  to  serve  bim  more  nobly,  or  more 
pselully.  V'illiers  had  at  X\'-  "i"^"  sense  enough  to 
fcel  his  inexperience  in  busii.  .  1  iliercfore  had rc- 
.Gourse  to  our  author  f<v£  bis  advice :  which  he  gave 
him  fully  in  a  letter,  Mill  extant  among  his  works ; 
written  with  so  su[X'rior  a  judgment  and  m  much 
honest  freedom, that  it  does  honoitr  equally  to  bis  head 
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snd  heart.  He  has  ranged  his  thoughts  under  seren 
or  eight  principiil  topics  c^  conridemtion,  and  entered 
into  an  accurate  detail  of  what  a  minbtcr  ought  to 
know  and  practise,  in  another  Ictttr  to  hini.  he  has 
tbese  remarkable  words :  '^  It  is  now  time  that  jou 
**  ihould  refer  your  actions  chiefly  to  the  good  of  your 
**  sovereign,  and  yoiu  <-oimtr}'.  It  is  the  life  of  a 
**  beast  always  to  eat,  and  nerer  to  exercise.  In 
"  this  dedication  of  yourself  to  the  public,  I  recora- 
**  mend  to  y«i  priDcipolIy  tjmt  which  I  think  was 
"  never  done  smcc  1  was  bom,  and  which,  not  done* 
^  hath  bred  nimost  a.  nildcmeas  and  solitude  in  the 
"  king's  aervit'e:  which  is,  that  you  countenance, 
**  and  encourage^  and  advance  able  and  virtuous  men 
**  in  all  kinds,  degrees,  and  profeasionsL"  This  ex- 
cc&ent  advice  the  favourite  recnved  with  thankful- 
oesB ;  and  neglected.  * 

Tliough  the  king's  passion  was  now  wholly  di-  An.  icifl. 
rerted  upon  a  new  object,  he  still  affected  to  treat 
Sooieraet  u-ith  kindness  and  distinction  ;  even  aAcr 
the  discovery  of  his  btinc;  an  accomplice  in  poisiining 
Sir  Thomas  Overbury  had  i-eudered  this  di^-^imulutii)i:i 
Dot  only  mean  hut  criminaL  Yet  be  continued  it  to 
the  last,  tnnbnicing  witli  fondness  the  man  whom  be 
liad  beLTctly  urdL'red  to  be  urrested:  and  intreathig 
him  to  Jiasten  liis  retuiTi.  when  he  believed  be  ahouM 
never  see  bim  more.  In  imcli  trifles  he  was  fiind  (o 
exert  hi^t  talent  of  political  mauagement.  The  earl's 
bnhappy  passion  for  the  young  countess  of  Essex 
was  the  source  of  all  his  niisfortunts,  and  drew  after 
it  the  most  terril)le  con5e<|uences  :  ending,  as  1  have 
already  observed^  in  the  murder  of  his  friend ;  in  the 
ruin  uf  birnselt^  and  of  her  to  whnni  he  had  treache- 
rously sacrificed  that  friend.  The  whole  affair  is 
di^layed  at  fall  length  in  our  author's  charges 
gainst  those  two  prime  agents  in  that  infemal  con- 
spiracy. They  were  both  found  guilty,  sentenced 
toxiie,  and  afterwards  pardoned  by  the  king,  not- 
withstanding his  solemn  impi'ccatioustothecontrai'y, 
OD  liiuiseif  and  his  posterity. 
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Certain  historians  have  remarked,  tliat  there  «ra 
aometliinjf  in  the  liehaviour  of  Somerset  before  Ilia 
trial,  sin^ar  and  uiysterious ;  and  that  his  ma»le> ! 
likewise  secmwi  to  lahour  undn-  a  secret  an:(iety 
minil,  equally  8iirprii>in£j.      The  earU  they  prctcnd»,j 
said  aloud  in  the  Tower^  that  the  kin^  durst  noC' 
brin^  liini  to  a  tiial.     Others  reject  this  account  at 
a  downright  cahnnny,  invented  merely  to  fix  a  black-j 
and  cruel  imputation  on  t?»t  prince's  m^oiy : 
affirm  at  least  that  it  was  founded  only  in  [wpular 
rumour  and  malicious  conjectuif.    But  that  tlterewas 
mure  111  it  than  coujeeture,  may  l>c  proved  by  utri 
doubted  authority ;  by  some  orio;inal  k-tters  uf  Si*, 
Francis  Bacon,  then  Attorney  General,  and  particu-* 
larly  employed  in   thLi  very  affair.     Those  lettei^ 
have,  I    think,  escaped  the   observation  of  all  ousi 
writers :  1  shaJl  therefore  quote  from  them  such  pas*"] 
sages  as  may  serve  to  throw  some  Ucfht  on  this  dark, 
tranjioction ;  thong'h   not  enough  perhap^i  to  discovt 
the  darker  motives  that  u.fluenced  the  king''s  and  thd' 
earl's  behaviour  in  it.  1 , 

James  himself  selected  certain  persons  to  examin^J 
Somerset  with  all  secrecy,  and  marked  out  to  theai>] 
the  particular  articles  on  which  they  were  to  intemw] 
gate  him.     They  hud  withal  orders  to  work  upon  hi^^ 
obstinate  teni[)er  by  every  method  of  [xa^uasion  an( 
terror :  to  ^ve  him  now  holies  of  tlie  king's  corajuLSi 
sion  and  mercy;   and   now  to  assure  liini  tfaut  Ihei 
evidence  was  full  to  convict  him,  so  as  there  needed*] 
nathcr  confession  nor  supply  of  examination.      Be 
con,  who  was  one  of  them,  adds  that  they  found  hii 
deportment  sober  and   modest,  diflcrent  apjiarentl] 
from  other  times.      In  another  letter  he  has  th< 
xenarkahle  words :   "  That   the   samt;  little  chi 
*•  which  may  l»e  sea-etly  infused  into  Somerset's 
•*  some  lioure  before  his  trial,  was  excellently  wcttij 
**  thought  of  by  Jiis  mjjjest)':  only  I  could  wish  it 
••  little  eularffcd ;  for  If  it  be  no  more  but  to  spare  hvti 
**  blood,  he  hath  a  kind  of  proud  humour  that  man 
"  over-work  the  medicine."     All  tliis  was  to  bedonai 
irith  much  caution  and  privacy ;  for  the  very 
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appointed  to  manage  part  of  the  trial,  'Wcre 
not  jet  in  tlw  secret  how  the  king-  wmilil  hnve  h  au^ 
Twd  on :  and  therefore  Bncon,   to  cover  from  them 
what  he  knew  of  the  matter,  desired  that  some  ge- 
nvntl  heaiis  of  direction  might  be  sent  to  tticm  oB. 
From  hence  it  appears  that  Jnmcs  shewed  nn  ex- 
treme solicitude  aJwut  the  earl's  behnnmir,  and  the 
event  of  this  affair.      To  wliat  mn  it  be  attributed? 
His  affection  for  Somerset  was  extine;ui!«hed :  and  he 
lay  under  the  strongest  oUi^tions  of  pulilic  honour 
■nd  justice  not  to  screen,  from  the  censure  of  the 
l«w,  a  man  whose  puilt  was  <rf  the  most  crying  emvr- 
mit)*.     The  f:arl*s  standing;  mute,  or  denying'  that 
giult,  especially  as  tlie  proofs  of  it  were  strong  and 
pregnant,  rouUl  bring  no  pasAihIe  imputation  on  hi:* 
nanic*     Why  then  all  this  dark  practice  ?   all  these 
artifioes  of  the  iiersons  who  examined  him,  only  to 
make  him  submit  to  be  tried,  and  to  keep  him  in  due 
temper  during  his  trial  ?   'J'K'*re  is  still  more.    James  Ifaron. 
vdered  Ids  Attorney  (ieneral  to  forecast  and  put  in^^ 
writing  every  possible  case  with  regard  to  the  trial,  ..-xxjivm. 
and  accompany  them  witli  hi-;  own  opinion  on  each  ; 
that  no  surprise  miglit  happen,  but  that  things  duly 
finmeen  might  have  their  directions  and  remedies  in 
readiness.     Accordingly  Sir    Francis    Bacon  sent  a 
writing  of  tliat  purjiorl.  on  which  there  are  several 
observations  in  the  king's  own  hand.     I  vriJl  only 
quote  one  |ias*age  from  it ;  "  jVU  these  jxrints  of 
"  mercy  and  fnmur  to  Somerset  are  to  be  understood 
'•  with  this  limitation ;    if  he  do  not,  by  his  con- 
**  temptitous  and  insolent  carriage  at  the  bar,  make 
•^  himself  incapable  and  unworthy  of  them."     ITie 
king's  remark  in  the  mai^n  is  in  these  words:  "  Tliat 
"  danger  is  well  to  be  foreseen,  lest  he  ujjon  the  one 
**  part  commit  unpardonable  errors ;   and  I  on  tlie 
**  other  f)art  seem  to  punish  him  in  the  sjurit  of  re- 
•*  venge."     Somerset  was  not  to  be  tried  for  any 
offence  against  the  king ;  but  fur  tlie  barbarous  mur- 
der of  n  private  mmi  and   his  friend.     U'liat  then 
means  ttie  cunti'iniituoiis  i\-irria^  that  is  soniucha]>- 
prehended?  What  aiv  the  unimrilonablc  errors  itmuy 
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lead  him  to  commit  ?  If  he  reflected  on  a  mnster,  to 
whom  he  had  been  so  much  obliged,  only  for  ^ving' 
him  lip  to  n  fair  unci  cqufil  tr-al,  to  a  trial  by  numy 
circ-umstrtnces  rendered  incviljible ;  that  would,  in 
the  opinion  of  all  mankind,  only  ag^ravfite  his  crimen 
and  furnish  a  now  motive  to  that  master  for  letting; 
the  st-ntence  of  justice  pass  npon  himinallitsrigrnir. 
CouTt  of   After  these  pftrticular^,  I  may  x-entxire  lo  mention  a 
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iact  related  by  Sir  Antony  Weldon,  who  says,  that 
when  The  lieutenant  of  the  Tower.  Sir  Cieorjfe  More, 
canoie  and  told,  the  earl  he  rausft  prepare  for  his  trial 
on  the  moiTtiw,  he  absolutely  reftised  to  appear  un- 
less they  dra^^ed  him  to  it  by  violence;  ad(£n^,  that 
the  king  durst  not  bring  liim  to  trial.  Asttmished  A 
such  rash  and  dan^roiis  expression^  the  lientcnant^ 
thoogh  it  Wits  then  midnight,  went  and  df-niandcd 
an  audience  of  the  king,  to  inform  him  of  wliat  had 
passed.  James,  upon  hearing;  hts  story,  burst  into  a 
passion  of  teal's,  and  introated  More  to  use  hirt 
utmost  skill  upon  his  prisoner  and  soothe  him,  by 
rhatever  means.  Into  pro[»er  tempiT  arid  sabmission. 
Thb  More  undertook  to  do,  and  by  a  .siratafjeni 
fected  it.  Weldon  ailirms  he  had  this  story  from 
the  lieutenant's  omi  mouth:  nnd  thnii^jh  he  is  a  pnnial 
wiiter,  and  iwiidges  himself  in  a  humour  of  licentious 
scandal,  the  authentic  vouchers  I  have  produced 
render  his  anecdote  not  improbaWe.  Other  circum- 
atonces,  mentioned  by  those  vrho  have  proR-ssedly 
written  uf  this  rei^n,  1  therefore  omit,  and  shidl  onl 
***»  add,  that  there  is  in  the  Cabala  a  letter  to  kingf 
SIHTa^i,  James  irom  Somerset  af^er  his  condemnation,  of 

very  peculiar  turn.  He  desires  that  his  estat*  may 
be  continued  to  him  intire,  in  a  f.tyle  rather  of  expoC' 
tuiation  and  demand  Ihnn  of  humility  and  supfilica^ 
tion  :  and  llironjfh  the  aflpctcd  obscurity  of  sunie  ex- 
prfS«on.s  one  may  discover,  that  there  was  an  im- 
portnnt  secret  in  his  keopinfr,  of  which  the  king' 
dreaded  a  discovery.  The  issue  was,  that  Jamrs 
coTitinm.'d  tn  him  a  [K^nMnn  of  fonr  thtmsand  [Knindtf 
a  year,  as  long"  ns  he  lived. 

Piince  Henry  died  in  the  year  1612,  universally 
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lamoaied.  His  excelkct  qualities  haJ  cikici^rvii  lum 
to  the  lore  and  expectatioDs  oi  all  En^lrnitj.  Gcr- 
manicus  was  not  mor«  the  tiarlii:ir  of  the  Roman 
people:  and  the  untimelv death  of  Ixui  those  princx^ 
was  umTersallT  believed  to  have  been  procunxl  by 
poiaoD.  He  had  expressed,  on  all  occasions,  an  ab- 
iKHRDce  of  minions,  and  an  utter  contempt  of 
SomaseA :  he  had  even  declared  a  firm  resolution,  to 
humUe  iKith  biro  and  the  family  into  wMch  ho  was 
allied,  if^ver  he  came  to  reign.  Whether  the  unoc- 
oountaUe  trsBsaction  1  have  been  relating  has  any 
nference  to  the  death  of  this  amiable  prince,  or  whe- 
ther it  does  not  point  rather  to  an  aflair  of  a  very 
difiexent  nature,  the  reader  is  left  to  determine. 

ViUiers,  now  without  a  rival  in  the  kind's  affec- 
tions, was  every  day  receiving  new  pnHtfs  of  his 
bounty ;  at  the  same  time  that  he  more  tlian  slinrcd 
with  him  the  exercise  of  his  authority.  In  the  course 
of  a  few  years  he  was  made  Gentleman  of  the  l)ed- 
duunber,  ]\laster  of  the  horse,  Kni;^ht  of  tlic  i^arter. 
Qirl,  marquis  and  duke  of  Buckin^httn,  Chief  justice 
in  eyre  of  all  the  forests,  and  loi"d  High  Admiral  of 
En^nd.  One  of  those  prodigies  of  fortune,  who 
riae  now  and  then  upon  the  world,  as  the  vulgar 
imagine  of  comets,  at  once  to  astonish  and  scoiu-ge 
Uir  A  signal  instance  of  the  wantonness  of  sovereign 
power,  and  how  far  it  may  insult  human  kiiul  in 

« siting  and  adorning  libat  it  should  neglect  or  con- 
mn.  He  drew  up  after  him  an  obscure  kindred, 
numerous  and  indigent,  bestowed  on  tliem  places  of 
tnutand  profit,  married  them  into  the  noblest  families, 
and  graced  them  all  with  dignities,  which  were  to  be 
st^ported  at  the  common  expence  of  a  whole  pt^jjilc; 
to  whom  if  any  one  of  them  was  merely  harmless,  it 
was  his  utmost  praise.  After  having  read,  not  only 
what  the  enemies  of  this  favourite  have  said  against 
him;  but  all  that  his  partizans  have  allcdged  on  his 
behalf,  I  do  not  find,  during  the  whole  time  of  lun 
influence  under  two  reigns,  an  influence  supreme  nnd 
unbounded,  that  he  ever  projected  oik?  sijhcrnu  for  the 
benefit  of  his  country,  or  ever  executeil  one  under- 
.    vol..  I.  d 
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taking  to  its  honour;  Ihe  only  great  criterion  b] 
which  w-e  ought  to  judge  those  men  that  admintsterl 
thepiihhc.      The  breaking  off  the  Spani>li  matcli  of 
last  was  solely  a  sacrifice  to  his  own  vanity  and  ro 
sentment.     On  the  caprice  of  tliis  youth,  ho\\'ever,i 
the  fu-st  and  ablest  men  in  the  kingdom  were  to  de-,] 
pend  entirely,    for  their  access  at  court,    for  their 
advancement,  for  any  opportunity  of  being  able  lO' 
nerve  IbeJr  rounti-y  and  their  sovereign.    9^  Francia 
BjiLtin  was  sensible  of  tins,  and  courted  his  friendship 
with  u  parllctdar  application.     But  he  must  have  felt, 
all  the  semtiidc  ami  disagrecjibleness  of  his  situational 
when,  to  be  welt  with  the  king-,  he  found  it  necessary 
to  turn  steward  to  the  estate  newly  bestowed  on  this 
youn<;  man ;    to  study  the  ways  and   means  of  ini- 
proving;  his  lands,  and  ot  ivnderin^  his  places  most 
profitable  in  hini.     It  is  true  he  found  his  account  in.j 
ibis  !*c-rvice;  as  it  proved  the  sniYsl  means  of  hisJ 
own  pn'fcmicnt :   but,  io  a  ^eat  and  worthy  mind»J 
preferment  so  jncanly  obtained  is  disjjrace,  ooly  aj 
little  (lisijuist'fl  nntl  gilded  over. 

'ITic  I-ord  Chanc<ik>r  Kgciton,  broken  with  agCi 
and  infirmities,  had  iftften  petitioned  the  king  to  bo 
dismisseil  from  hl«  lalKirions  employment.  He  was 
now  seventy-seven  years  old,  and  bod  presided  injiie 
court  of  chancery  from  the  vear  1596,  with  nn'itti- 
blemished  reputation  as  a  judge  In  private  cases;  but 
his  public  conduct  had  b^Sfr  always  fi*amed  to  llifc 
directions  of  the  court  with  an  obsequiousness^  ofj 
dungeroiis  example  in  one,  who  held  so  gi-eat  and 
impoitant  a  trust.  To  this  high  dignity  Sir  FrancU 
Bacon  privately  a^inred:  and  as  it  was  the  utmost 
scope  of  his  ambition,  he  had  aimed  all  his  endeavoui^ 
in  the  king's  service  to  merit  it  at  his  hands.  He 
took  caie,  at  the  same  time,  to  strengthen  his  pnvj 
tensions  by  the  credit  of  Rui  kingham.  His  aml)ition 
even  made  him  descend  to  arti6ces,  that  are  us  com- 
mon in  courts,  as  they  are  mean  and  imwan-nntablc; 
for  he  endeavoured  to  ruin  in  the  king's  good  opi- 
nion su<'h  men  as  Ihe  voice  of  the  pubHc  might 
probably  design  to  the  same  ofBcr,  and  nhom  he 
llierefore  cousidea-d  as  his  rivak.      He  was   parti- 
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fiOkrly  Jealous  of  Sr  Edward  Coke,  and  represented  Bacon, 
him  as  one  who  nbounded  in  his  own  sense ;  one  |J[j^  ' 
who  affected  p)ptilBrity.  and  likely  to  court  the  goodcxxvii. 
will  ol'  the  natiuii  at  the  hazard  of  the  prerogative. 
2fcr  hiiixselT,  he  placed  his  great  merit  in  obedience 
aitd  stibinisjiion;  in  the  interest  he  had  among  tlie 
Commous,  and  in  being  able  to  influence  the  lo»'er 
hoMM  of  pftrlifiment :  a  service  which  be  magnifies 
as  more  important  in  a  CltanccUor,  than  to  judge  in 
equity  between  party  and  )iarty.  This  opinion  of 
ha  own  popularity  in  the  nation  was  not  is^oundless. 
The  parliamt-nt  tliat  met  in  1614,  though  extremely  Wtyr* 
out  of  humour  with  the  ministei's  in  general,  difitin- JJ^"* '** 
guuhed  him  b\'  an  uncommon  murk  of  favour  and^  174. 
confWleoce.  An  objection  having  been  started  iu 
the  houM?  of  commons,  that  a  seat  there  was  in- 
compatible with  the  office  of  Attorney  General. 
Vfhivli  ix>f|mred  his  frequent  attendance  in  the  upper 
houjK:  the  commons,  from  tlieir  particular  regard 
jfor  Sir  PVancis  Bacon^  and  for  tiiat  time  only,  over- 
ruled the  olijeclion  ;  and  he  was  accordingly  allowed 
to  take  hi,s  place  among  tliem.  If  I  observe  farther, 
that  the  king  ral<ted  him  to  the  di^fnity  of  a  privy- 
coimselior  wlule  he  was  still  in  this  very  office,  it 
will  he  mstead  of  many  instances  to  sliew,  witli  what 
on  addressful  prudence  lie  steered  his  course  betwixt 
the  c'tiurt  ami  the  nation.  He  was  thus  favoured  by 
a  prince,  who  exacted  fmrn  all  his  servants  an  im- 
plicit submission  to  his  maxims  of  government :  he 
^(ive  no  umbrage  to  a  parliament  whom  these  maxims 
had  rendered  jealous  of  the  prince,  and  of  almost 
every  man  in  his  favour.     Btit  to  return. 

These  insinuations  had  their  desired  effect     Uikmi  An.  1O17. 
the  ChanceUov's  vnlunUiry  resignallou  of  the  seals,  — v — ' 
tliey  were  given  to  Su-  Francis  l^eon,  with  the  title 
of  lord  Keeper,  on  the  seventJi  of  Maivli  I617.     To  Racon, 
what  interest  be  more  jku  ticulariy  owed  this  pro-  J'"!-  v. 
motion  we  may  learn  from  lus  It-tter  of  ackuowledge-  cliix, 
ment,  written  that  very  day,  to  the  earl  of  Buck- 
ingham. 

A  few  davs  atler  lie  had  the  seals  delivered  tafaiin, 
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the  king  went  a  progress  into  Scotland,  carrying-  with 
him  the  favourite,  who  was  likewise  his  pnme  mini- 
ster: for  to  him  all  hiisiness,  public  or  private,  was 
addressed ;  and^  according  to  his  fancy,  for  the  most 
part  determined.  The  great  atfair  that  employed  the 
fleliberntions  of  his  council  ahotit  this  time,  and  had 
a  fatal  influence  on  his  conduct  ever  after,  was  the 
marriage  of  prince  Charles  with  the  Infanla  of  Spain. 
In  this  resolution,  though  contrarj'  to  all  the  rules  of 
good  policy,  he  persisted  for  seven  years  together ; 
against  his  own  interest,  against  the  universal  voice 
of  his  people:  only  to  procure  the  imaginar}'  honour 
of  an  alliance  with  a  crou'ned  head ;  for  all  other 
alliances  he  thought  below  his  dignity.  Sir  Fram:uii 
Hacon,  who  saw  through  the  vanity  and  danger  of 
this  intention,  but  who  wanted  resolution  to  lie 
greatly  honest,  contented  himself  with  insinuating 
softly,  that  it  would  I>e  necessarj*  to  have  the  council 
unanimous  in  their  siiflrngc  on  the  occasion,  what- 
ever might  l>e  their  private  sentiments.  This  hint 
was  not  sufficient  to  open  the  king's  eyes.  On  the 
cnntrnry,  he  run  blindfold  into  the  snare  that  Cun- 
damor  was  spreading  for  him.  That  famous  states- 
man, as  much  by  his  buffooneries  as  by  his  talent  for 
intrigue,  had  gained  an  absolute  a.scendant  over 
James,  leading  him  on  from  error  to  error:  till  in  ibc 
end  he  made  him  sacrifice  his  conscience  to  the  pope, 
nnd  his  honour  to  the  resentments  of  Phi]i|),  in  tlx: 
murder  of  his  bravest  stdiject  Sir  Walter  Raleigh; 
the  last  terror  of  Spain,  and  the  only  sumving  farou- 
ritL>  ot'  Queen  Kli?;abeth.  The  Dutch  too  made  ad- 
vantage of  the  king's  weakness  and  necessities.  As 
the  cautionary  towns  were  still  in  the  liands  of  the 
Knglish,  the  States  were  under  some  nppirhensions 
that  tlie  Spanish  ministry  might  prevail  upon  James, 
wliu  could  not  possibly  conceal  his  fondness  for 
the  match  in  tn-aty,  to  put  those  im|>nrtant  places 
into  their  power.  They  knew  at  the  same  lime 
that  his  treasury  was  exhausted,  and  that  his  courtiers 
wcTe  insatiable.  'i"o  bring  their  purpose  about, 
tliey  ceased  all   at  once  to   pay  the    English  wha 
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garrisoned  those  places,  as  by  their  treaties  t}icy 
were  obli^^  to  do-  Complaint  bein^  made  of 
this  to  the  Otitch  envoy  at  London,  he  insinuated, 
as  from  himself,  to  some  of  the  ministers,  that  if 
king  James  would  desire  it  of  the  States,  they  would, 
out  of  cnnsidcmtion  for  him,  take  iip  iiionoy  at 
an  exorbitant  interest,  and  in  one  payment  discharge 
the  whole  debt  due  to  the  croivti  of  England.  This 
stratagem  took  effect.  James  wrote  to  the  States ; 
and  the  matter  was  immediately  jnit  into  negotia- 
tion. The  pensionary  Bamcvelt,  whom  they  seiit 
orcr,  conducted  the  affair  with  so  m.U'h  address, 
tliat  the  king  agreed  to  deliver  uj>  the  cautionary 
towns  for  less  than  three  millions  of  floiins,  in  lieu 
of  eight  millions  they  had  eniraged  to  pay  Elizabeth, 
besifks  the  interest  that  had  been  intming  on  for 
eighteen  years.  Such  are  the  events  of  this  reign ; 
fit  only  to  depress  the  writer,  and  distaste  the  reader. 
During  the  king's  absence  in  Scotland  there  hap- 
pened an  affair,  otherwise  of  smalT  importance,  but 
as  it  lets  us  into  the  true  genius  of  those  times,  and 
serves  to  iiliew  in  wliut  miserable  subjection  the  fa- 
vourite held  all  those  who  were  in  public  employ* 
ments.  He  was  upon  the  point  of  ruining  Sir 
Praucis  Bacon,  the  person  he  bad  just  contributed 
to  raise,  not  for  any  eiTor  or  negligence  in  their 
master's  service,  but  merely  for  an  opinion  given  in 
a  thing  that  only  regarded  his  own  lamily.  In- 
deed such  was  the  levity,  such  the  insolence  of  his 
power,  that  the  capricious  removal  of  men  from  their 
places,  became  the  prime  distinction  uf  his  thirteen 
years  favour;  which,  as  bisliop  Hacket  observes,  was 
like  a  sweeping  flood,  that  at  everj-  spring-tide  takes  Life  of 
from  one  land,  to  ca.st  what  it  has  taken  upon  ano- ^''f  ** 
ther.  The  aflair  was  this.  The  year  before,  my  lord  v^n  h. 
Coke  hjid  been  removtxl  from  his  place  of  Chief  I'-  'y- 
Justice,  and  disgraced  :  the  court  having  fomid  him, 
\ia  several  instances,  nu  friend  to  arbitrary  wilt  and 
pleasure,  or  to  the  prerogative,  as  it  was  called  ;  hut 
resolutely  bent  to  maintain  llie  integrity  and  honour 
l)f  his  pos't.     One  Peacham  h;id  been  accused  of  lu* 
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scrUnj;  in  a  sermon  several  passages  accouuted  trea- 
smiahle,  for  it  seems  they  reflcntecJ  on  the  mini«tr)* ;  bu 
in  B  sermon  never  prenrlied,  nor  evtr  intended  lo  1 
mnde  piihlic.  The  king,  who  was  beyond  measi 
jealmis  on  this  head.  Fearing;  the  man  mi^ht  either  h 
nrijuitted  on  his  trini,  nr  not  rdndeniiied  to  a  ra|iila 
punishment,  harl  orden^d  his  atlornpy  f^enend  Haeu 
to  sound  the  judges  before-hand,  and  gather  thei 
opinions  secretly  and  apart.  My  lord  Cuke  obsti 
natcly  refused  to  declare  his;  looking  on  Ihis  auri 
ctdar  taking  of  opinions,  for  «>  he  named  it, 
not  arcordinj*  to  the  custom  of  the  realm,  birt  newr, 
and  of  pemirioiis  tendency.  Alwut  llie  same  tim 
he  had  determined  a  cause  at  common  law.  Th 
plaintiff,  who  thought  himself  injured,  would  n 
abide  by  Ids  decision,  but  appUetl  to  chancery 
relief:  where  the  defendant  refused  to  appear, 
daiming-  the  authority  of  that  court ;  in  which  I 
tta^  supported  by  ihc  Chief  Justice,  who  threat 
ened  the  Chancellor  with  a  premunlre,  grounded 
on  a  statute  made  27(h  Edw.  III.  for  thus  in- 
vading the  limits  of  his  jurisdiction.  The  kinJ,^  who 
thought  his  prerogntire  stmck  at  anew  in  this  attack 
on  the  court  of  his  a!>snhit«'  |iower,  as  Bacon  styleffj 
it,  had  tiie  matter  exanuneil  iK-forc  th^  council 
who  condemned  the  Chief  Justice  for  what  he  h 
done,  and  obliged  him  to  make  a  submission  on  hi 
kueej;.  But  wliat  completed  the  distaste  taken  a' 
him,  was  his  belmviour  In  a  cause  of  the  bish' 
of  Litchfield  and  Coventry,  to  whom  (he  king  had 
granted  a  vacant  ehureli  in  coinrnemlatn.  Serjeant 
Chibomc,  who  was  counsel  against  the  bishop,  in 
arguing  the  case  bad  itiaintoioed  several  pontion^ja 
reckoned  prejudicial  and  derogatory  to  the  king'n  ail-^H 
preme  and  imperial  power,  wldch  was  affirmed  to  be 
dis-tinrt  from,  and  of  a  higher  nature  than  his  ordinary 
authority.  Infumud  of  this,  James,  by  his  ntteune 
general  Kacon,  ordered  the  judges  to  stay  further 
proceedings  in  that  business,  till  they  had  ronsnltcd 
with  him.  The  judges  assenil>lcd,  and  unanimously 
pgrccd,  that  they  could  not  obey  this  order;    that 
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the  letter  thev  had  received  vas  cootiary  to  law ;  that 
by  their  oath  and  the  duty  of  their  places  ther  were 
not  to  ddaj  justice;  that  thej  had  therefore  proceeded 
in  the  cause  at  the  time  fixed:  and  of  this  titer  certified 
the  king  in  a  writing  under  all  tlieir  hands.  '  Upon 
this  remonstrance,  he  writ  them  au  angry  letter,  and 
peiemptorilj  conunanded  them  to  stay  oil  proceed- 
ii^  till  his  return  to  London.  They  were  theu 
summoned  before  the  council,  and  sharply  repri- 
manded fcH-  suffering  the  popular  lawA'ers  to  question 
bis  |HrerogatiTe,  which  was  represented  as  sacred  and 
transcendent,  not  to  be  handled  or  mentionod  in  vul- 
gar argument.  At  la^t  raiding  bis  voice  to  fiight(» 
them  into  submission,  he  put  this  question  to  them 
severally :  "  If,  at  any  tinie,  in  a  case  depending'be* 
**  £ore  the  judges,  he  conceived  it  to  concern  him 
"  either  in  profit  or  power,  and  thereupon  required  to 
**  consult  with  them,  and  that  they  should  stny  pro- 
"  ceedings  in  the  nieau  time;  whetli^-  they  ought 
"  not  to  stay  thera  accordingly  ?  "  They  all,  the  Chief 
Justice  only  excepted,  acknowledged  it  their  duty 
to  do  so.  His  answer  deserves  to  be  for  ever  re- 
membered :  "  That  when  such  a  case  hapj>ened,  he  Bacon 
"  would  do  that  which  should  be  fit  for  a  juilge  toy^'-^- 
**  do."  cxLvm.  ' 

Yet  this  great  lawyer,  who  had  the  honest  cou- 
rage to  re^t  the  king  to  his  face,  wanted  that  inde- 
pendence of  mind  which  alone  enables  a  man  to 
bear  solitude^  and  an  acquaintance  with  liimsclf. 
His  disgrace,  which  reflected  m4U%  honour  on  lum 
than  all  his  preferments,  he  was  unable  to  support ; 
and  therefore  he  soon  after  sued  to  be  reinstated  in 
the  king's  favour.  To  recover  it,  he  meanly  enough 
courted  the  favourite  with  an  offer,  which  ho  would 
not  hear  of  when  it  was  formerly  made  to  him. 
While  in  power,  he  had^^used  to  give  his  daughter  Vol.  V. 
in  marriage  to  Sir  John  Villiers,  not  without  marks  ''*'**'" 
of  disrespect :  he  now  submissively  intreated  the  clxxxi, 
same  person  to  honour  him  with  his  alliance :  and 
employed  Secretary  Winwood  to  inform  tlie  earl  of 
Buckingham  of  h^  extreme  concern  for  what  bad 
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passed  with  rej^rd  to  the  earl's  brother ;  that  he  doip 
passionately  wishird  llie  treaty  mig-ht  be  renewed  nmj 
accomplished :  adding,  that  they  should  make  their* 
own   terms   uf  sfltleuient,  if  his  proposal  was  ac- 
cepted.    As  the  young  lady  was  not  only  a  celebrated 
beauty,  but  a  j^ieat  furttine,  the  |)erson  most  interested 
made  no  difficulty  to  dose  with  this  proposal ;  and 
his  mother  recommended  it  to  her  second  son  with 
warmth.  ITiis  alarmed  the  lord  keeper  Bacon.    Ever 
jealous  of  Coke's  ivi'putation,  and  at  oAAs  with  him, 
he  dreaded  his  alliance  with  so  powerfid  a  family. 
His  ima^^ination  suggested  to  him  all  the  danger  that 
threatened  his  present  and  future  foi-tunes  from  this 
union :  and  he  could  not  forget  that  he  had  lately 
treated  his  anliigonist  with  a  freedom  that  rather  in- 
sult(>d  than  admonished  hitn.     These  apprehensions 
made  him  cast  about    how  to  defeat   the  intended 
match,  by  raising  such  objections  to  it  ns  miglit  touch 
the  king  and  Itl.s  favouiite  iq  jwint  of  public  honour 
and  advantage.     His  letters  to  both,  on  that  ocau 
sioti.  are  written  with  the  |>cq>lcxity  of  a  man  who 
fears  something  he  is  unwilling  lo  own;  which  yet 
bis  prudence  passes  over  with  a  seeming  unconcern, 
to  enlarge  only  upon  considerations  that  regard  those 
whom  he  would  be  thought  to  ser\'e.     liut  this  ma- 
nagement proved  ineflcctuftl.     It  was  resented  by  the 
carl  of  Buckingham,  and  checked  by  a  rough  answer 
from  the  king.     The  lady  Couipton  too,  infornicd 
of  the  port  he  wa^s  acting,  gave  a  loose  to  her  tongue, 
and  railed  at  him  wltli  a  bitteme^s  natural  lo  wonten 
when  they  are  thwarted  in  any  favourite  pursuit  of ' 
interest  or  passion.  Having  thus,  to  prevent  a  distant 
and  uiii-ertiiin  danger,  involved  himself  in  one  that 
was  real  and  iuunrdiate.  he  made  no  scruple  to  change] 
sides  at  once ;  to  go  directly  against  his  former  opi- 
nion ;  and  to  offer  unasked  his  intert'st  in  the  younf^j 
lady's  mother  for  promoting  the  match  he  had  jiisti 
been  labouring  to  disapptjint.     Ou  such  trivial  acci*) 
dfuts  do  the  fortunes  of  ministers  depend :  and  to 
sucit  little  and  t^hameftd  arts  is  mubition  otten  obliged  i 
to  stoop.     Nor  even  thus  did  he  presently  i-egain  \M\ 
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credit  with  Buckingham.  The  family  continued  to 
load  him  with  reproaches ;  and  he  remninc-d  long 
under  that  agony  of  hcnrt  which  nn  aspiring  man  mnst 
feel,  when  his  |)Ower  and  dignity  arc  at  the  mei"cy 
of  a  king's  minion,  young,  and  giddy  with  his  eleva- 
tion, and  who  thinks  himseU*  offciidoH.  They  were 
jwcvcr  reconciled  at  last ;  and  their  Iriciidship,  ifolv 
|uiou<4ne!is  in  one  to  all  the  humours  of  the  other 
Reserves  the  name  of  friendship,  continue<l  without 
intt'miption  fnr  some  years ;  while  Uuckinghnm  went 
on  daily  to  place  and  displace  the  great  ofhrcrs  of  the 
crown,  as  wantonness  of  fancy,  or  anger,  or  interest 
led  him ;  to  recommend  or  discountenance  every  pri- 
vate person  who  had  a  !<uit  depending  in  any  court, 
just  as  he  was  influenced ;  to  authorize  and  protect 
every  ille/^  project,  that  could  serve  most  speedily  to 
enrich  himself  or  hLs  kindred.  In  a  word,  he  be- 
came formidable  even  to  the  master  who  had  raised 
hira  from  the  dust,  and  who  should  have  still  awed 
him  by  his  authority :  and  this  amidst  the  dissi|}ation 
of  a  life,  tnven  up  to  idle  amusements,  or  sullied  with 
criminal  pleasures. 

In  the  lKf:;;iQtiin<>;  of  I619,  Sir  Francis  Bacon  was  An.  iQig.- 
created  lord  high  Chancellor  of  England,  and  shortly  ' — v — ' 
after  baron  of  Verulam ;  which  title  he  exchanged 
the  year  following,  for  that  of  viscount  St.  Albans. 
Such  events  in  his  life  as  these  may  bo  passed  over 
slightly :  he  was  so  great  a  man,  that  external  honours 
could  add  no  lustre  to  his  name.  Indeed  bud  they 
been  tlie  immediate  reward  of  those  nobler  services 
he  had  done,  and  was  still  meditating  to  do  his 
country,  they  might  deserve  more  particular  notice, 
ibr  the  sake  of  him  who  bestowed  them. 

Neither  the  weight  .and  variety  of  business,  nor  the 
pomps  of  a  court,  cotUd  divert  his  attention  from  the 
study  of  philosophy.  Those  were  his  avocations  and 
incumhranees ;  this  was  his  lieloved  employment,  and 
almost  the  only  pleasure  in  which  he  indulged  his 
ftecr  and  iK-ttcr  hours.  He  gave  to  the  public  in 
1620  his  Novum  Organon,  as  a  second  part  t*)  his  Ad.  iflao. 
id  Instauration  of  the  Sciences :  a  work  that  for  ^    v"^ 
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twelve  jrears  togethor  he  hnd  Iwen  tnetliodizing,  alter- 
iatr,  and  polishing ;  till  he  had  laboured  the  whota 
\\--'  ■  ['res  ornphiorisins,  as  it  now  appeiirs.  Of  all' 
ill  '  .  n^  this  set'Ris  to  have  undergone  the  strict-, 
cttt  revisioD,  and  to  be  litii^tl  wiib  the  severest 
Judgment-  Indeed  the  fnnii  into  vhich  it  is 
admit*  of  nothing  foEt-iicii.  oi"  ixjthing-  uuTcly  oi 
tnentauL  The  light?  and  (imlu^Uishmcnts  of  iiungina* 
tiofi,  the  grace  a'»(l  harmony  of  style,  are  irjeetetl 
here,  as  beauties  riiher  ^upcrfluoas,  or  pf  an  interior 
Bfltiire.  ITic  author  has,  beside*,  made  use  of  several 
tt-rms  in  a  new  and  pcculijui'  »'iis«,  which  may  have 
discouraged  some  readers,  hs  it  has  made  othex':)  ima- 
gine them  equaUy  uninicUigible  with  tlio  hoii'ora  of 
a  vacuum,  the  quiddities,  aud  substantiiil  forms,  of 
the  (ibUiwupJiy  which  be  attempted  to  discredit :  and 
thcrelbi'e.  of  all  his  writing  it  has  been  the  least 
read,  or  understood.  It  was  iTitcnded  as  a  more  use- 
ftU.  a  more  extensive  logic  than  the  world  hod  yet 
been  acquainted  with :  an  art  not  conversant  about  < 
fijUogisms,  and  modes  of  argumentatioii.  that  niay  be 
serviceable  sometimes  in  ananging  ti-utlttt  ulit;ad/ 
known,  or  in  detecting  fallacies  that  lie  concealed 
among  oiu-  o\su  reasoning;!  and  those  of  other  men; 
but  an  art  iiiVL-ntive  of  arts:  productive  of  new  di&- 
cxtveries.  real,  important,  and  of  general  use  to  human 
life.  This  he  proposed,  by  tuniing  our  attention 
from  notions  to  things ;  from  those  subtle  and  frivo- 
lous speculations  that  dazzle,  not  enlighten,  the  un- 
derstanding', to  a  Bober  and  sensible  investii;^tion  of 
the  laws  and  powers  ol  nature,  in  a  way  becoming 
8^;es  who  make  truth  and  information  the  sole  aim 
of  their  inquiries.  In  order  to  this,  his  first  endeavom: 
was  to  weed  nut  of  the  mind  such  erroi-s  ns  nntiimily 
grow  in  it,  or  have  been  planted  there  by  education, 
and  rheiisht'd  by  the  iiifhienee  of  men.  whosr  writ- 
ings had  long  elaimi-d  a  right  of  pi-esrriplion  to  nde 
and  midead  mankind.  To  a  mind  thus  prepared  for 
instruct  id  II,  he  proposes  the  second  and  scientificul 
part  rif  his  scheme,  ihe  true  method  of  interpfeling 
uoturc,  by  fact  and  obsenation ;  by  sound  and  ge< 
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Dutne  induction,  mddy  differing'  from  that  puerUe 
^jift  which  till  thx'n  hod  solely  prenuled  in  phiiosophjr. 
requires  a  suificient,  an  accurate  collection  of  in- 
gathercti  wiiii  sagacity  aiid  recordixl  with. 
[iDipajtial  plainness,  on  both  sides  of  the  qucstioo: 
from  which,  alU-r  viewing  ihtiti  in  idl  {WKsiblr  Uf^hls, 
[to  be  iiurp  that  on  contradictory  instances  can  be 
brougfht,  some  portion  of  useful  truth,  leading  on  to 
further  discaveries,  may  be  at  last  fairly  deduced. 
In  ttiis  way,  cxfieriments  anfl  reasonings  gron*  up 
tc^(«>ther,  to  support  and  illustrate  each  other  nau- 
tniiily,  in  every  pert  of  science. 

As  we  are  now  approaching  towards  the  roost  An. 
meinornble  event  of  our  authors  public  life,  which  '*~ 
ended  in  n  mclanrholy  reverse  of  his  fortune  and 
[honour,  it  will  be  necessary  to  trace,  step  by  step,tl)e 
'  CBines  that  produced  it :  especially  an  the  a&ir  has 
not  bfi'u  hitherto  considered  in  the  punt  of  view  that 
renders  it  most  interesting  and  instructive.  It  will,  I 
believe,  ap^iear  nith  evidence,  that,  wlialever  his 
crimes  mijfht  bo,  he  was  sarrifiiX'd  to  the  safety  of 
another,  far  more  criminal  than  himself:  and  that 
this  was  the  act  of  an  ilL-jud^ng  master,  with  whom 
I  it  was  a  grcntor  merit  to  be  amusing-  in  any  degree, 
to  be  sen-iccable  in  the  greatest, 
kmcng  the  weaknesses  of  king  Jnmes,  his  vanity 
was  the  most  pernicious  to  his  own  family,  and  to 
the  nation  in  general  He  placed  an  infinite  value 
en  certain  chimerical  advantages  that  noct  in  his  per- 
wn ;  on  that  tnJierent  right  by  which,  he  pretended, 
the  crown  of  liln^and  was  devolved  to  him  ;  on  his 
long  actiuaintance  with  the  prime  mysteries  of  govem- 
iment;  and  on  Ins  uncommon  accom|)lishments  in 
'learuing.  Mis  favourite  maxim  was,  that  he  who 
knows  not  how  Uy  dissemble,  knows  not  bow  to 
reign  :  but  he  seems  not  to  have  heard  of  a  second 
maxim,  without  which  the  first  caimot  be  successlul* 
even  for  a  time ;  to  conceal  every  appearance  of 
nnuiiiig,  and  to  deceive  under  the  guise  oi  caitdmir 
and  good  faith.  He,  on  the  contrary,  shewed  his 
whole  game  at  oocct   to   his  owii  subjects  and  to 
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foreigners  alike :  so  that  in  his  attempts  upcin  Ute 
iormer,  in  his  negotiations  with  the  latter,  this  Sula- 
mnn  was  the  only  dupe.  A  great  share  of  learning 
lie  certainly  had,  but  o\'  iem-ning  that  a  king  ought 
not  to  be  acquainted  with ;  the  very  refuse  of  the 
|- schools  which  served  for  little  else  but  to  furnish 
him  with  an  iinjH'rtinent  fluency,  on  every  subject: 
and  he  indulged  himself  in  tlie  sovereign  pedantry 
of  setting  it  to  show,  on  every  occasion.  On  all  these 
heads,  he  was  extolled  witliout  meaauit  by  the  most 
pestilent  of  flattei-ers,  grave  and  reverend  ecclesiastics : 
for  wliicli,  and  because  they  encouraged  him  in  an 
unpriiicely  application  of  his  talent,  he,  on  many  oc- 
caaons,  made  his  power  the  mean  instrument  to  gra- 
tify their  passions  and  lust  of  dominion.  They,  in 
return,  found  out  for  him  a  title  antecedent  and  su- 
perior to  human  laws,  even  a  divine  right  oi"  being 
'weak  or  wicked,  without  controid.  And  this  doctrine, 
liorrible  as  it  is,  Ihcy  diuxfl  to  derive  i'rom  Scripture: 
where  if  it  could  be  found,  which  to  affirm  were 
blasphemy,  it  would  be  ihc  triumph  of  iufidclity,  and 
demonstration  that  tho^e  ^acied writings  uerc  inspiied, 
not  by  God,  but  by  some  being,  his  opposite  and 
the  enemy  of  all  goodness.  This  doctrine,  meeting 
with  his  ow'U  perverted  habits  of  thinking,  made 
king  James  look  upon  bis  subjects  as  slaves ;  upon 
his  parliaments  as  usur[iers  of  a  |)Ower  to  which  they 
had  no  right,  or  at  l>est  a  precarious  one  :  and  lie  had 
now,  for  seven  years  together,  affected  to  govern  with- 
out them;  to  set  up  an  intei^est  separate  from  that 
of  his  people,  and  to  supply  his  wants  by  all  ways 
and  means,  but  such  as  the  constitution  prescribed. 
These  methods  were  sut^[r^sted  to  him  by  the  worst 
enemies  of  the  conmmnwt-idth,  the  tribe  oi  projectors 
and  moDopohsts:  miscreants  who  slieltered  them- 
selves under  the  name  and  influence  of  Buckingham, 
and  who  repaid  lit^  protectiun  extruvugaiitly.  at  the 
kjexpcnce  of  a  {>eople  whom  they  were  grinding  and 
.devouring.  His  mother  loo,  now  created  a  cfiuntess 
in  her  own  right,  a  woman  born  for  mischief,  of  a 
meddling  spirit  and  insatiably  greedy,  was  deep  in 
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the  guilt  of  these  transactions ;  forwarding-  every  bad 
project  that  brought  ber  in  money ;  and,  by  the 
inig;hty  pou'er  she  had  over  her  son,  succeeding  in 
every  scandalous  job  she  undertook.  Under  an  ad- 
ipinistration  like  this,  when  Kng-land  was  in  effect 
governed  by  a  dissolute  youth,  himself  in  the  hands 
of  an  intripiint;,  rapacious  woman,  it  cannot  be  sur- 
prising that  the  people  were  vexed  and  plundered  by 
illegal  patents,  by  monopolies,  by  other  mischievous 
projects,  calculated  to  enrich  a  few,  and  to  ruin 
thousands.  To  all  these  patents,  however  procured* 
the  chancellor  had  readily,  almost  implicitly,  affixed 
the  seal,  as  the  mere  creature  of  Buckingham :  or  if 
he  ever  ventured  to  insinuate  that  any  of  them  were 
contrary  to  law,  his  remonstrance  was  too  fearful 
and  unsupported  to  produce  any  elfecL  This  is  the 
j^reat  stain  on  hLs  character,  that  he  deserted,  or  n^- 
lected,  the  post  of  honour  where  Providence  had  placed 
him,  on  the  frontier,  if  1  may  so  speak,  betwixt 
Prerogative  and  Liberty ;  that,  if  he  did  not  encou- 
rage, he  at  least  connived  at,  the  invasions  that  were 
every  day  making  into  the  latter.  Yet  this  was  against 
his  int^lination,  as  welt  as  against  his  better  sense  of 
things ;  for  as  he  knew  well  that  his  master's  true 
interest  lay  in  a  good  understanding  with  his  people, 
he  had  often  advised  him  to  call  frequent  parliaments, 
and  to  throw  himself  on  the  affections  of  the  nation 
for  the  support  of  his  government.  Though  such 
advice  was  repugnant  to  all  the  maxims  by  which 
that  monarch  wished  to  establish  his  power ;  though 
he  had  resolved  to  lay  |>arliamcnts  aside  for  ever,  as 
dating  encroachers  upon  his  prerogative,  who  made 
themselves  greater  and  their  prince  less  than  became 
cither  :  yet  he  was  now  prevailed  upon  to  meet  the 
two  houses  once  more.  Indeed  the  exigency  of  his 
afiurs  rendered  it  necessary.  I  lis  subjects,  it  is  true, 
were  harassed  and  pillaged;  but  he  was  still  in  ex- 
treme want  of  money :  those  wTctches,  to  whom  he 
delegated  his  authority,  leaving  to  him  little  else  be- 
sides the  public  hatred,  occasioned  by  their  rapines 
committed  in  his  name.  Add  to  this,  that  tlje  junc- 
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ture  appeared  ^vourublu  fur  olrtaiiiitig  I'l^  supjnlicriJ 
from  the  commons.     Aiitlie  whiile  body  of  thcnatinfit] 
eKprvitfted  an  uncommon  zt-al  for  recovering  the  Pnia-' 
tinaie  to  his  iinfurtuimU-  fioii-iii-law,  iie  had  reasnn  to 
ex]}ect,  tliBt,  on  Bsmnuice  of  his  entering  heartily  iuto 
a  iirar)  they  wtwUI   vote  him  cansideraLlL'  aids  of 
fnoney  ;    wbicli  he  might  afterwards  divert,  as  he  :u> 
tually  did.  to  otiicr  purposes  tliut  better  suited  faisj 
^niiis  and  notintit;. 

A  parliament  was  accordingly  sfcininoned:  and  cil 
net  on  the  SOth  of  January,  1621.  The  king-  waaj 
not  wholly  mistaken  in  ins  conjecture:  for  tlie  coir*-] 
mans  immediately  voted  him  two  entire  subsidies  ;| 
but  went  at  the  same  time  upon  a  strict  entpiiry  inl 
tliose  arbitrary  imposttioiis,  that,  in  a  period  of  seveal 
■years,  were  become  insupportable  to  the  people.1 
Amon^  the  monopolies,  in  particular,  there  werej 
three  of  fl.ijrant  injiirtice  and  rtppression.  Certaiai 
persons  had  olitaincd  patents  from  the  king,  whici|.< 
iinpowcred  them  Co  set  nn  annnal  fine  on  such  aftj 
kept  inns,  or  alehoitscs,  throufflioiit  Eniflnnd,  Wil 
out  a  liceni-e  from  the  patentees  no  man  could 
lither:  and  whoever  woidd  not  readily  pay  the  sun 
at  wliich  those  low  instraments  of  pnwer  thouf^^bt  fAi 
.to  excise  him,  was  sure  of  beiuf^Hiarassetl  and  plun- 
.deted,  or  thrown  into  a  jail.  This  proved  a  fruitful 
*ource  of  vexations,  and  ftll  heavy  on  the  poorer  sorttj 
The  third  was  yet  more  enormous;  a  patent  ibr  tiiel 
«ole  making  and  vemiing  of  i^ld  and  fdWer  lace, 
Vfaicli  luitl  been  panted  to  two  infanmisAoolfl  of  tlie, 
ihvourite,  Mnnipcs^smi  and  ^tichel;  ths/Dodley  aiidj 
Empson  ai  that  age.  The  first  a  man  of  fortuo^J 
whose  sole  ambition  was  tn  make  himself  con'^idered,] 
though  but  by  his  crimes :  the  other  an  nbsruiie| 
justice  of  the  peace,  who,  in  atrcmotc  qtiarter  of  the] 
.tamt.  picket)  up  a  sordid  Tuainteiinnre  from  tliej 
-^tews.  They  had,  it  f^reni^,  hiiamclully  abused  thei 
power  thrir  exdiMvc  patent  t,'ave  them,  by  [nittingj 
off,  for  tjTji',  ^rnt  «|unntitie3  of  counterfeit  laoCt 
\\Tought  up  and  tTmbascfl  wiiJi  copper,  or  other  ma- 
terials of  a  poiwnous  nature  t  and  whoever  presunurd 
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to  make  or  sell  anr  other  was  crurilj  punished,  bj 
fine  and  tmprtsfmineiit.     In  these  outn^es  ther  vcptt  it*ck«v 
the  more  darinj:,  hccnuse  Sir  Edwrnrd  VilUers,  half-  ft.^^i 
brother  to  the  farourite.  was  associated  into  tlietr 
patent,  though  not  nnmed  in  it.     These,  with  many 
other  j^wnnt^,  were  laid  npeti  in  parliament,  and 
sererejy  censnird.     But  the  eommoiH  did  not  stop 
I  liere.    They  were  for  carrying  their  wurch  up  to 
the  prime  cnuse  of  all  grieynnces,  in  order  tfrdiseoTer 
by  whose  influence  the  several  patents  had  been  pro- 
cored,  and  how  ^ey  had   passed  the  seals.    Com- 
plaints were  brtnight  into  the  hoo»e,  abont  the  same 
time,  of  corrupt  prartices  even  in  the  high  court  of 
Equity-    This  alarmed  the  king  for  his  chancellor, 
and  still  more  for  his  minion:    as  pri\*ate  iniimation 
had  been  sent  to  Buckingham,  of  a  severe  scrutiny  ol»U. 
that  was  making  into  aU  his  manaj^ment^  and  of^"""* 
frequrnt  meetings  that  were  held,  with  great  secrecy, 
by  certain  membei-s  of  the  lower  house ;   in  order  t* 
foe  on  him  the  guilt  of  whatever  was  most  unjustifia- 
ble «nd  oppressive.    Buckingham's  creatm-es.  anxious 
and  alarmed  at  this  intcUigence.  pemiaded  him  that 
he  could  secure  impunity  to  himself  and  Ihem.  only 
by  bringing  his  maiiter  forthwith  to  dissolve  the  par- 
liament :  and  James  had  certainly  been  frightened 
into  Chat  rash  and  hazardous  step,  but  for  the  sober 
remonstrances  of  Williams  dean   of  Westminster. 
That  politic  courtier  advist-d  him  to  cancel  at  once^ 
by  proclamation,  all  monopolips  and  vexatious  grants; 
to  sacritice  inierior  criminals  to  the  public  resent- 
ment, and  to  soothe  the  parliament  with  an  n.«siniincc 
that  this  reformation  was  first  proposed  hy  his  fnvmi- 
tite,  on  finding  how  much  he  had  lieen   abused  by 
designing  and  knavish  projectors.    This  counsel  the 
king  resolved  to  follow ;  but  it  did  not  wholly  free 
him  from  the  pcTpIexity  he  was  untler.    The  chan- 
ccllor,  whom  his  interest  In!  him   to  preserve,  was 
openly  accused  of  eoiTUption:    the  favourite,  whom 
hw  tcndenicss  could  not  rei^ign.  was  secretly,  and 
IheTefore  more  dimgerously  attnrked ;  as  the  encou- 
rager,  if  not  the  author,  of  whatever  was  deemed 
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most  illegal  and  oppi*essive.  To  save  both,  at 
juncture,  would  he  impossible :  and  lie  found 
must  either  part  with  the  object  of  his  inclinations, 
or  with  the  oracle  of  his  counsels.  How  such  a 
prince  would  determine,  is  easy  to  guess.  His  pas- 
sion prevailed  over  his  reason :  and  my  lord  St.  iVl- 
i|>ans  was  made  the  scape-goat  of  Buckingham.  He 
^•as  even  obliged  to  abandon  his  defence.  As  he  had 
f^incd  univci'sal  esteem  by  his  learning;  and  as  hts 
eloquence  was  equal  to  his  parts,  superior  and  com- 
jnanding,  the  king  would  not  hazard  his  appearing 

[Ibeforc  the  lords  to  plead  his  own  cause.    In  the  course 
f  such  an  inquiry,  he  might  liave  diverted  the  pub- 
lic odium  from  himself,  by  laying  open  the  long  scri< 
bad  administration  to  which  he  had  been  pri»7  \\ 
many  illegal  patents  he  had  been  compeUed 
s  ;  and  all  this  came  full  home  to  Buckjugham,  lb< 
ffreat  object  of  national  vengeance.     The  faults,  lO(v| 
imputed  to  himself,  he  might  have  extenuated  so 
as  to  procure  a  great  mitigation  of  the  censure  th; 
must  otherwise  fall  upon  tiim  in  its  utmost  rigour^ 
All  this  he  fun-suw  niid  felt;  hut  the  king  absolutc^jr] 
nunan<led  him  not  to  be  present  at  his  trial;  pro*-] 
mising  on  his  royal  word,  to  screen  him  in  the 
determination;  or  if  that  could  not  be,  to  rewanlj 
him  ailerwards  with  ample  retribution  uf  protectioi 
and  favour.     He  obeyed,  and  was  undone. 

On  the  twelfth  of  March,  u  committee  for  inspect- 
ing into  the  abuses  of  the  courts  uf  justice  was  ap»l 

■  pointed  hy  the  commons.  Some  days  after,  Sir  Ro*| 
bert  Pbillijis,  a  gentlenian  eminent  for  public  spirit  J 
and  humanity^  reported  from  thence  to  the  hoi 
that  complaints  had  been  brought  before  them,  bjr^ 
two  pi-rsons,  against  the  loi-d  Chancellor,  for  bribery  I 

.and  corruption.  This  re[>ort  he  made  not  only  wittwj 
out  bitterness,  but  in  terms  of  gi'eat  regard  and  ten- 1 
tlerness  for  the  accused ;    moving,  that  the  hus)ne:iaj 

, might  be  presented  to  the  peers  singly,  and  without 
exaggeration.  At  a  conTerence,  on  the  nineteenth, 
between  certain  members  of  both  houses,  the  lords 

jSgrced  to  take  the  matter  into  their  speedy  consider- { 
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Ation.     As  soon  as  this  altblr  was  become  the  pub- 
ic talk,  a   new  crowd  of  accusct^  apjteared,   and 
charged  home  the  unhappy  chaiiccHor  with  other  and 
Hit  instancrs  of  britxTj* ;  such  persons  csjXKnaUy 
had  t-ourted  hitn  with  pi^cscnts,  and  afttrwards 
iVeccived  a  judgment  unfavonrnblc  to  their  expccta- 
Ftions :  flnimsted  more  bv  that  disappoint rueiit,  than 
ybf  the  iniquity  of  his  decisions ;  for  it  docs  not  ap-  Rusli- 
year  that  any  of  his  decrees  were  ever  reversed.     I^t*cUi"v*6i 
rds  all  this  while  confined  to  his  house  by  an  indis-j. 
sition,  real  or  pretended :  but  if  his  body  was  in 
L'alth,  what  must  have  beefi  the  condition  of  his  mind, 
in  this  inter\-al  of  suspense  and  anitiety?  a  fp^at 
tnind,  ab^ady  self-con Wcted,  yet  exquisitely  sensible 
lo  good  fame,  whicli  it  hvts  long  enjoyed,  and  is  upon 
i<he  point  of  losinjf  for  ever !  His  reflections,  whether 
he  looked  back  on  the  \\asU  or  forward  to  the  pro- 
itpect  befbre  hnn,  must  have  been  tetrible  :  as  they 
Itrere  at  the  same  time  intlatned  by  peculiar  circum- 
Itances  of  shame  and  confusion;  that  he  Wils  now, 
;  at  the  age  of  sixty -one,  falling  a  victim  to  the  rofiinc 
told  insolence  of  his  domestics,  which  he  had  weakly 
Connived  at,  rather  than  to  any  faults  of  his  mVu. 

On  the  twenty-sixth  of  March>  the  king  came  to 
the  house  of  peers ;  and,  in  expressions  of  studied 
popularity,  owned  the  errors  of  his  government,  ex- 
daimed  agaimt  the  patents  complained  of,  frankly 
gave  up  to  justice  the  lesser  criminals  concerned  in 
them:  and  all  this  for  the  sake  of  liLs  favourite, 
whom  in  the  end  he  endeavoured  to  screen  by  the 
poorest  rea'-ons  ima^nablc.  Indeed,  no  good  reasons 
emild  lie  alledged  in  defence  of  him,  who  was  the 
greatest  criminal ;  and  without  whose  concurrence 
the  wretches  in  question  could  not  have  been  guilty. 
*rhe  loids  were  not  imposed  upon  by  this  speech : 
however,  thinking  it  sufficient  to  have  reduced  Uieif 
sovereign  to  the  necessity  of  an  apology,  they  feigned 
to  be  crt  his  opinion.  Thus,  Buckingham  escaped  for 
the  present ;  to  accumulate  new  guilt,  and  to  fall 
at  last,  ignobly,  by  a  private  baud :  afW  he  had  been 
devoted,  by  the  cuntes  of  a  wlwle  people,  and  mortt 
VOL.  I.  e 
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solemnl/  still  by  the  denunciations  of  their  repre- 
sentatives. After  a  recess  of  three  weeta,  the  house 
met  again  :  b\it  the  weight  of  their  indignation  fell 
singly,  and  thcivfoie  without  mercy,  on  the  chan*, 
cellor.  'ilicy  were  not  satisfied  with  his.  letter  of  ^^e- 
neral  confession,  though  deUvcred  to  them  by  the 
prince  of  Wales  ;  in  which  he  renounced  all  justifi- 
cation nf  himself,  and  »ued  for  no  other  favour.  "  but 
**  that  hi.s  penitent  submission  might  be  his  sentence 
"  and  the  loss  of  the  seals  his  punishment."  He 
rWas  obliged  tn  put  in  a  pai-ticnlor  answer  to  every 
lint  of  hi.s  accusation  ;  which  he  did  on  Uie  first  of 
blay,  iCSl  ;  acknowledging,  in  the  most  explicit 
uords,  the  corruption  charged  upon  hiui  in  twenty- 
eight  several  artich>s  and  throwing  his  cause  entirely 
on  the  compassion  of  his  judges.  Hi3  sentence  waa^ 
to  undergo  a  fine  of  forty  thousand  pounds ;  to  be 
"*  imprisoned  in  the  Tower  during  the  king's  plea- 
sure; to  be  for  ever  umaiiable  of  any  ofiice,  placer 
or  employment  in  the  commonwealth ;  and  never 
"  to  sit  agaiu  in  [larliament,  or  come  within  Uie  verge 

of  the  court."  'Hms  he  lost  the  great  privilege 
his  peerage;  a  severity  unusual,  except  ui  cases 
treason  and  attainder. 

Tlie  last  ai-ticle  of  his  charge  fumislies  matter  for 
mudi  reflection.  It  alledgcs,  "  that  he  had  givca 
"  way  to  great  exactions  in  his  sei"vants,  botli  in  re- 
*'  spect  of  private  seals,  and  otherwise  for  scaling  in- 
"  junctions."  This  indulgence  to  his  domestics,  whiclk 
iVas  certainly  extreme,  has  been  generally,  and  I  b&» 
klicve  truly,  reckoned  the  principal  cause  of  those  irre- 
gularities that  drew  on  his  disgrace.  Liberal  in  Ids 
own  tcrniwr,  or  rather  profuse  beyond  the  condition 
of  a  man  who  means  to  preserve  his  integrity,  he  al- 
lowed his  family  in  every  kind  of  extravagance:  and 
as  many  of  his  retinue  were  young,  dissipated,  giddy 
in  the  pursuit  of  pleasure,  tliey  squandered  without 
measure,  where  they  were  indulged  without  controul*, 


'  *  Oae  dvff  during  hU  trial,  as  be  m-asp«saing  througli  i  rvoiB 
«befe  seveml  oriiin  dotnNltcs  were  sittinf^,  uixm  th«ir  geuinc  up 
M  mIiiic  Ittiii,  Sit  doiro,  my  ma&tcn'f  ha  cried ;  ^-our  riM  tialh 
tiKui  my  fitU.  ^  .i  _^w 
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Whether  he  tliJ  not  dlsaiver  this  nror  till  it  was 
too  Ute,  or  whether  a  soul  like  his,  lost  in  the  great- 
Bess  and  imniensitr  of  its  nun  rit*wis  ooukl  out  at- 
tend to  that  detail  ui'  little  awl  disagreeable  particu- 
lars, which  yet  (Eooiiamj  requires ;  however  tlut  was, 
to  &upj>nrt  his  ordinary  train  of  living,  he  fell  into 
comiptiiin  hiitiself,  and  o^nnivcd  at  it  in  his  de- 
pendent:^ Hius  we  behold  him,  a  memontlile  example 
of  all  that  is  grvat  and  exalUil,  of  all  that  is  little  and 
low.  in  man.  Surh  iiicunsLstciicHcs  in  our  human  na- 
ture cannot  but  alarm  and  terrify  even  those  who  are 
most  confirmed  in  a  Imbit  of  virtue. 

AiXfr  a  ^hort  cnnfincnient  in  the  Tower,  the  kin^ 
restored  him  to  his  Ulierty,  anil  for^ve  the  fine  in 
which  the  parliament   had  ainL-rved  him.     As  this 
fine  was  very  eonsiderahle,  he  luuiia^^ed  so  a!t  to  have 
it  assigned  over  to  some  of  his  friends,  under  the  no- 
tion of  being  his  credttitrs :  and    we  &nd  Williams.  Catwl 
his  successor  in    the  seals,    cum|)laining   heavily  *'f|-",'^5 
this  strata^m ;  as  if  he  thereby  intended  to  defraud     ■  ^  * 
those  persons  to  whom  he  was  really  in  debt,  who 
were  many  and  in  danger  of  beinsf  ruined  by  Ins  fall. 
But  I  ara  inclined  to  hope,  that  he  made  use  of  this 
artifice  with  n  more  innocent  view :  namely,  to  |»ro- 
cure  himself  a  short  respite  from  tlicir  importunities, 
till  he  could  settle  hi8  private  afl'airs,  extrcntely  per- 
plexed by  former  ill  management,  and  now  by  the 
loss  of  his  employments  rendered  desperate.     That  I 
may  not  be  obliged  to  mention  any  more  an  aifair 
alike  ungrateful  to  the  reader  aiul  writer,  I  w  ill  oli- 
senre  here,  tliat  altout  three  years  after  this,  he  j>eti- 
tione<l  king:  Jiime^  fur  a  total  remission  of  his  cen- 
suiv:  *'  to  the  end  tliiit  this  blot  of  ig-nominy  mi^ht  Bwon, 
•*  he  removed  from  him,  and  from  his  memory  with  }'"'■  ^* 
"  po*t4?rity."     What  lay  in  the  king's  power,  James  ccxcit. 
readily  granted,  a  full  and  entire  [Minion  of  his  whole  l'»liula, 
sentenoe*.     Posterity  likewise,  to  which  he  ap]>euled, ''  '*^ 
has  seemed  unwilling   to    remember   tlmt   he   ever 


*  Accordingly  liu  vias  summoDcd  to  die  fint  parlianwnt  of 
king  Charles. 
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^B  offended:    and  those  who  record  Iiis  failinga,  like 

^H  those  who  have  made  obeervatiom  on  the  spots  in 

^H  the  Mti,  neither  pretend  to  diminiiih  hh  real  hright- 

^V  ness  in  himsrir,  nor  deny  his  universal  influence  Ofi 

BiLshd*«  ihe  world  of  learning.  Thus  he  withdrew  from  the 
pi»?.  u  3  g'^^^  °f  ^  public  station  into  the  shade  of  retirement 
antt  studious  leisure  ;  often  lamenting,  that  ambition 
and  fiilse  glon-  had  so  long  diverted  him  from  the 
nohle-tt  as  Well  as  the  most  iisefiil  employments  of  & 
ren^-oiiabte  being;  mctrtified,  no  doubt,  into  these 
sentiments  by  a  severe  ronvirtion,  in  his  own  per- 
son, of  the  instability  and  emptiness  of  all  humaa 
grandeur. 

Hitherto  we  have  followed  him  through  the  bustle 
and  obliquity  ofbusiness.     We  shall  find  him  hence- 
forlli  in  a  muiv  pleading,  though  a  less  eonspiruouB 
situatinn ;    freed  from  tiie  servitude  of  a  court ;  from 
an  intolerable  attendance  there,  on  the  vices  and  fol- 
lies of  men  evci'y  way  bis  inferiors  (for  in  this  reigit 
no  one  could  rise  to   power  on  more   honourable' 
tcnns:)  in  a  condition  now  to  pui-suelhc  native  bent 
of  his  genius;   to  live  to  himself,  and  for  the  advan- 
tage, not  of  one  age,  or  one  people  only,  hut  of  all 
mankind,  and  all  times  to  come. 
An.  iCas.      The  first  considerable  work  he  ciigflged  in,  afte* 
'**""v— '  his  retirement,  was  the  history  of  Henry  the  seventh; 
which  he  undertook  at  the  desire  of  king  James,  and 
published  in  the  year  1629.     Whatever  some  wTiter* 
may  have  insinuated  of  his  melancholy  and  dejection*] 
we  find  every  where,  in  this  pertbrmancc,  evident 
trncps  of  a  spirit  unlirnken  by  age,  and  unsubdued  by 
tnisfortuncs.     It  has  iM?en  highly  applauded,  and  as, 
much  condemned  :  a  pi-oof  that  it  has   more  thart 
common  merit.     And  we  may  venture  to  affirm,  that,. 
hatevTr  its  feults  are,  they  arise  fixim  no  want  of  | 
ingour  in  the  imderstanding.or  of  warmth  in  the  imft* 
gination  of  the  writer.     King  James  affected  to  conJ 
sider  his  great  grandfather  Henry  as  a  perfect  modd 
for  the  imitation  of  other  nionarchs  :  and  as  his  wa» 
the  reign  of  flattery,  this  quidcly  grew  to  lie  the  pre-i 
vulcnt  and  fashionable  opinion  at  court.     Though  i& 
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tnilh,  that  prince's  charscti^  wns,  la  ev«?ry  part  of  it, 
unaniiattle;  and  his  cgndud,  on  looiiy  uccastoni, 
weak  or  wicked.  If  my  lord  Bacon  iias  not  vhol^' 
escaped  the  infection  of  his  age ;  if  he  hu  here  and 
there  attempted  to  brighten  the  iiuperfeclions,  and 
throw  in  shades  the  bad  featui'es  of  the  orit^iual  h« 
was  drawing ;  jet,  through  these  softenings  we  can 
easily  see  this  king  as  he  wax.  and  in  all  his  genuine 
deformity.  Su!>piciun  and  avarice,  bis  uvn  historian 
acknowled^ii,  weru  the  chief  in^^rediculs  in  his  com- 
position :  and  tbi-relbrf  hib  politics,  bulb  at  liome  ood 
abroad,  were  narrow,  selfi&li,  and  false.  Void  of  all 
great  and  extensive  pi-udenco,  he  endeavoured  to 
supply  that  want  by  teuipurary  kbiflai,  aud  llic  little 
expedients  of  cunning.  By  these  hu  coinnwuly  hadB.icoo, 
the  luck  to  extricate  Itunself  out  of  difficulties,  which  ^  "'.^ " 
a  wiser  man  woulil  have  timely  fortiscen,  and  a  better 
ilian  have  wholly  prevented.  But  as  his  genius  was 
uosociafale  and  solitary,  the  darkness  in  his  tcniper 
passcd  on  mankind  for  depth  nnd  sagacity  in  his 
understanding.  His  avarice  too.  was  soidid  and 
shameless.  Nothing  seemed  mean,  uothing  unjust  in 
bis  eyes,  that  cxiuld  ^1  liis  cuifers :  and  merely  to 
&U  them,  for  uf  wealth  he  had  uu  eujoyuieut,  h« 
descended  to  arts  of  rapine  no  less  sumdaluus  than 
they  were  opjireisive. 

I  have  acknowledged  that  my  lord  Bacon's  History 
has  been  taxed  of  partiality,  and  I  wilt  not  dissemble 
that  his  style  has  been  objected  to,  as  full  of  ail'ecta- 
tion,  full  of  false  eloquence.  But  that  was  tlic  vice, 
not  of  the  mtua,  but  of  the  times  he  lived  lu  :  and  par- 
ticularly of  a  court,  tliat,  after  the  sovereign's  exam' 
pie,  delighted  in  the  tinsel  of  wit  and  writing,  in  the 
poor  ingenuity  of  punning  and  quibbling. 

His  Essays  have,  of  all  his  workip,  been  most  cue- 
rent,  and  are  still  very  justly  esteemed.  Towards  the 
close  of  his  life  lie  greatly  enlarged  them  botli  in 
number  and  weight ;  and  published  theu)  anew,  not 
uuly  in  Englisli,  but  in  a  more  universal  language, 
which,  he  imagined,  may  preserve  them  as  long  us 
buuks  shall  last.     As  they  are  tuteuded  uot  to  amu»e 
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but  instruct;  as  thc-y  arc  neither  a  satire  on  human 
nature,  nor  the  school  of  scepticism  ;  ISTomicur  dc 
Voltaire  observes,  that  they  have  been  less  popular 
than  the  maxims  of  Itochefoucnult,  or  the  Kssnys  of 
MontagTie.  A  remark  that  does  my  lord  Baron 
honour;  who  was  too  ^eat  a  man  to  court  n reputa- 
tion from  the  muhitude,  by  sacrificiiifj  to  that  malig"- 
nity,  or  indulij-iiif^  that  mrious  cxtravaganrc,  which 
too  many  reader*.  I  am  afratd,  ex|)ect  to  find  gratir 
fied,  even  in  writini^  of  a  moral  kind. 

Of  the  oll>er  ttorks  which  he  composed  in  this 
last  scene  of  hi«  life,  I  forbear  tn  make  any  mention 
here :  they  will  be  all  enumerated  in  another  place. 
Let  me  only  observe,  that  nothing  can  give  a  more 
exalted  idea  uf  the  fruitfulncss  and  vigour  of  his 
genius,  than  the  nuntljor  and  nature  of  those  writings. 
Under  tlie  discnurageiuent  of  a  public  censure, 
broken  in  his  health,  broken  in  his  fortunes,  he  en- 
joyed his  retirement  not  above  five  years:  a  Htlle 
portion  of  time!  yet  be  found  means  to  crowd  into  it 
what  might  have  been  the  wbolc  business,  and  the 
glory  too,  of  a  long  and  foi-tuviate  life.  Some  of  his 
former  pieces  he  uietliodixed  and  enriched :  several 
new  ones  he  composeil.  no  less  considerable  for  the 
greatness  and  variety  of  the  arguments  he  treated, 
than  for  liis  iiiaancr  of  treating  Uiem.  Nor  are  they 
works  of  mere  erudition  and  labour^  that  require  little 
else  but  strength  of  constitution  and  obstinate  appli- 
cation :  they  ore  original  efforts  of  genius  and  re- 
flection, on  subjects  either  new,  or  Iiandled  in  a  man- 
ner that  makes  them  so.  His  nottou.s  he  drew  from 
his  own  fund;  and  they  were  solid,  comprehensive, 
systematical ;  the  disposition  of  liis  whole  plan 
throwing-  light  and  gnu*e  on  all  tlie  particular  parts. 
In  considering  cverj-  sul»je<'t,  he  tieems  to  have  placed 
himself  in  a  pi'int  of  view  so  advantageous  and  ele- 
vated, that  he  could  from  thence  discover  a  whole 
rountry  round  him.  and  mark  out  the  sevend  spots  of 
it,  distinctly  and  with  euse.  These  characters  are 
efpially  due  to  tlie  works  in  which  he  made  some  pro« 
grcsa,  aiul  to  those  be  could,  only  attempt. 
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His  siipposoj  poverty  has  Iiot'n  much  insisted  on» 
not  only  by  our  own  writirs,  but  by  forcignt^rs.  Suiiie  WilKo. 
of  the  former  Iiave  asserted,  that  he  lai)guisht>d  out  a 
solitary  In-ing  in  obscurity  and  indif^iic-e:  and  among 
the  latter,  Lc  Clerc,  whu  was  led  into  the  same  no- 
lion  by  a  passafje  in  one  of  Howel's  letters,  has  ani- 
madverted with  an  lionest  iiidif^rmtion  on  tlje  nicon- 
ness  of  thai  prince,  who  could  leave  sucli  a  man  as 
he  was  to  stnipjie.  in  his  decliHing  age,  lioth  with 
pcnun'  and  afllicti'm.  I  believe  the  matter  liiw  been 
exaggerated.  Perhaps  he  did  not  enjoy  nffliicnce  or 
entire  ease  of  fortune :  but  his  ordinary  income  must 
have  ])Iaced  him  above  sordid  want  and  anxiety. 
Dr.  Rawley,  who  lived  long  in  his  family,  aflirms 
that  the  kin;^  had  given  him.  out  of  the  Broad  Seal 
and  Alienation  office,  to  the  value  of  eiglitwn  hun- 
dred pounds  a  year;  wliich,  with  his  own  lands, 
amounting  to  a  thiM  part  more,  he  retaine<1  to  his 
death.  But  then  he  had  treasured  up  notliini;  in  his 
prosperous  conditiun  against  the  day  of  advei->ity: 
and  his  pension  was  not  only  precarious,  but  ill  jtaid, 
by  a  king',  who,  instead  of  husbanding  hia  revenues 
for  ^cat  or  good  purposes,  was  daily  lavishing  Ihem 
away,  >n  fraitless  negociations,  or  on  the  least  de- 
serving of  his  subjects.  Add  to  these  things,  tliat 
niy  lord  Bacon  lay  all  this  time  nudei-  the  incum- 
brance of  a  vast  debt ;  and  that  he  had  doubtless 
expended  very  considerable  sums  in  procuring  or 
making  exjieriments.  Even  those,  wliom  we  see 
dose  and  sparing  on  every  other  occasion,  axe  yet 
profuse  in  gmtifying  a  favourite  passion.  From  all 
which  arose  that  di^ti'ess  and  those  diflicidties  Into 
which  he  was  often  plunged.  'I'hat  they  were  many 
and  great,  we  can  entertain  no  doubt.*  It  is  but 
loo  strongly  confirmed  to  us  by  some  unusual  ex- 
pressions in  his  letters  to  king  James;  where  we  find 
iiim  pouring  out  liis  heart  in  complaints  and  supfili- 
cations  of  such  a  strain,  as  every  one  who  reveres  his 


*  It  appcjirs  by  a  letter  of  nucVingliani  to  him,  ttint.  lie  aslied 
toe  tbG  proTOStkhtp  of  Etoa  coJlege*  and  w»  reiusud  it. 
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^,°y     memory  will  wish  he  had  nf  ver  uttered.     Those  who  ■ 
l^iff '     in^st  on  the  nu'anne.<<$,  those  who  plead  for  the  dig- 
Li»»i.  Bity,  of  human  nature,  may,  in  this  one  man.  find 
abundant  matter  to  support  their  several  opinions. 
But,  let  us  draw  a  veil  over  imperfections,  and  at  lh«^| 
sjime  time  acknowledge,  that  a  very  oi-dinai-y  pene-r 
tration  may  serve  to  discover  rcmai'kable  blemishes , 
and  railiof^  in  the  most  comprehensive  minds,  in  tbe^J 
greatest  characters,  that  fver  adorned  mortality. 
iCss.     King  James  died  in  l^HS  ;  uAer  an  inglorious  and^ 
^"'"^  a  fatal  reign  of  thi-ce  and  twenty  years:  despitied  b/,1 
forei^iers,  de.<pised  and  bated  by  bis  own  subjects. J 
The  mischievous  notions  Iw  Uioached,  the  perverBftrj 
conduct  he  held,  gave  rise,  to  these  divisions   thatfi 
quickly  after  involved  his  kingdoms  in  all  the  guiltJ 
and  niisorj'  of  a  civil  war :  liiat  shook  the  BriUsI^j 
constitution  to  its  foundations,  and  in  the  end  ovcr<!, 
turned  it ;  though  appart-ntly  framed  to  Inst  for  ages, ; 
it  had  been  ages  in  building  up  and  perfecting. 

His  unfortunate  chancellor  survived  bim  somethiii|f., 
above  a  year.    Tlie  multiplicity  of  business  and  study^ 
in  ^vhich  he  had  Ik'tn  long  engaged,  but  above  all 
the  anguish  of  mind  he  secretly  laboured  under,  ha< 
undermined  and  broken  into  his  bealtli.     After  hav-^ 
ing  been  fur  some   time  infirm  and   declining,  h^ 
owed  his  death  at  last  to  an  excess,  not  uubecouiing, 
a  lUiilowpher ;    in  pursuing,  with  more  applicationJ 
than  his  sti-englh  could  bear,  certain   ex{>criuicQtf 
touching   the  conservation  of   bodies.     He  was  sc 
suddenly  struck  in  hii*  head  imd  stomach,  that  he'\ 
found  himself  obliged  to  retire  into  the  earl  of  Ar«n-, 
del's  house  at  Ilighgate,  near  which  he  then  bft|)^ 
lK*ned  to  be.     Them  he  sickened  of  a  fever,  atteudtt 
\V'ith  a  deflexion  on  hia  bicast ;  and*  after  a  week's 
An.  ifii6.  Qlness,  expired :  on  the  nintli  of  April,  in  the  sixty- 
* — v~^  sixth  year  of  hU  age.     How  he  bore  this  indisposi-^ 
tiun,  or  uhat  discourses  he  held  at  the  nearer  aj 
proaches  of  death,  no  account  is  to  be  found ;  ai 
riTiitssion  which  every  reader  must  feel  and  regret:' 
as  nothing  can  awaken  the  attention,  nothing  allect 
the  heart  of  inau  more  strongly  than  tUc  behavimirof 
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emioent  personages  in  ttieir  lost  moments ;  in  tlmt 
only  hccnc  of  life  wlicreiu  we  are  all  sure,  later  or 
sooner,  to  resemble  them.  There  remains  only  » 
letter,  the  last  he  ever  wrote,  addresscti  to  that  noble- 
man under  whose  roof  he  dictl ;  in  whieh  he  com- 
pares hitnself  to  a  celclirated  pliilosopher  of  anti- 
quity, FUny  the  elder ;  who  lo;»t  hU  life  by  inquiring:, 
witli  too  dangerous  a  curio^ly,  into  the  first  great 
eruption  of  Vesuvius, 

Thus  lived  and  died  the  lord  chancellor  Bacon.* 
Ih  ivas  buried  privately  in  St,  Michael's  church 
near  Si.  Aiban's.  Tlic  spot  that  contains  hi^  re- 
ipain$  lay  obscure  and  uadiatiii^uisfaed,  till  the  gia- 
titiide  of  a  j»rivate  rnau,  formerly  his  servant,  creeled 
a  monument  to  his  name  and  atemory.  In  another 
country,  in  a  better  age,  his  monument  would  have 
stood  a  public  proof  in  what  veneration  the  wliole 
aadcty  held  a  citizen,  whose  genius  did  theui  honour, 
and  whose  writings  will  insti-uct  their  latest  |K>sterity. 
One  passage  in  fiis  will  is  i-emarkable.  After 
bequeathing  his  soul  and  body  in  the  usual  form,  he 
qdiU,  •*  my  name  anil  memory  I  leave  to  foreign 
**  nations;  and  to  mine  own  countrymen, after  some 

*  He  continued  »incle  till  afler  forty,  and  then  look  to  wife  a 

diiushter  of  alilemuin  B*irii)i<ini,  of  London,  with  whom  bereccivc-d 
a  pleniirul  fortune,  but  hod  b^  Iter  no  cliildren  :  and  she  out>Kircd 
bifii  upwards  of  twenty  years.  Such  reaUent  b>  ^nre  any  curiotity 
to  know  whut  regimen  lie  observed,  may  tuke  tlie  tullowini;  oc. 
c^unt  or  it  in  the  words  of  his  cliM)>lain.  **  His  diet  was  rAtber 
'*  plentiful  ftnil  liberal  thnn  re«lraincd.  In  his  younger  ycnrs  he 
'*  was  much  given  to  the  finer  and  lif;hter  torU  of  meat* :  but  after- 
•*  wards  he  preferrL-d  the  stronger,  such  as  the  shambles  (illorded  : 
*t  as  those  which  bred  the  rourc  firm  aiid  subilantinl  juirct,  uud 
''less  dissipabic.  He  did  nul,  vou  ntay  he  !iiirt!,  ni-^lccL  that 
*'  himself,  which  he  so  much  e\tollrd  toothers  in  his  writings, ihe 
"  frequent  lu^  of  nitre  ;  whereof  he  took  llic  quantity  of  about 
•*  three  grainn  in  thin  warm  broth  cvltj  luorninj;,  (or  thirty  yenrs 
**  tc^otlier.  Hi.H  ordinary  physic  wus  a  luocciniiun  of  rhubiitb,  lo- 
"  fused  into  n  ilniughi  uf  whiiL-  wiriL-  and  beer  mingled  losether 
•*  for  the  space  of  half  an  hour,  once  in  six  or  seven  dftys,  inime- 
**  diotcly  before  his  meiii,  whether  dinnur  or  eupptfr;  that  it  might 
'*  dry  the  body  lees.  His  receipt  for  the  gout,  which  constaJiUy 
"  gave  hiiu  eaae  wilhio  tvro  hours,  is  set  down  iii  the  end  of  the 
"  Natural  History."     Sec  Vol.  H.  p.  225. 
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**  time  Ijc  passed  over."     As  to  the  former,  he  was 
even  in  his  life-time,  looked  upon  with  admimtion  l>j 
the  most  eminent  men  thnt  France  and  Italy  rmilt 
then  boast  of;  and  by  some  of  thrm  visited,  as  nn< 
whose  talents  ucre  an  ornament,  not  only  to  his  a§ 
but   to  human    natim*  itself.      When  the  mnrquii 
D'Efliat  I>roiight  into  Knj^Iand  tbe  princess  Henriett 
Marin.  »vife  to  Chnrles  the  first,  he  paid  a  vi.ttt  to  mj 
lord  JJacon ;  who,  being  then  siek  in  bed,  rereivet 
him  "with  the  curtains  drawn.     "  V'ou  re-spmblc  thej 
**  angHs,"  said  that  minister  to  him :  "  we  hear  thosai 
"  beinjjs  continually  talked  of,  «-e  l>e]ieve  them  su-j 
•*  pcrionr  to  mankind,  and  we  never  have  the  conso-j 
**  latinn  to  see  them."     Among  his  countrymen,  th« 
names,  alone,  of  those  who  have  adopted  his  notions/ 
and  proceeded  on  his  plan,  are  his  highest  encomium,* 
To  pass  over  a  long-  line  of  ]ihiIo?ophers,  all  illustri- 
ous; he  i-cckons  in  the  li.st  of  his  followers  a  Boyle, 
Locke,  a  Newton  himself. 

One  singularity  there  was  fn  his  temperament,  notj 
easily  to  he  accounted  for:   in  ereiy  c<-lipse  of  th< 
mtx>n.  whether  he  obwrved  it  or  not,  be  was  cer- 
tainly seized  with  a  sudden  fit  of  fainting ;  w  hich^ 
letl  hitn.  without  any  remaining  weakness,  as  soon  as 
the  et:lipse  ended.     He  was  of  a  middtinj;  stature; 
his  foLiehcad  spaciou.s  and  open,  early  iiuprcs^*d  wit 
the  marks  of  age;  his  eye  Uvely   and  ^leiietrating;. 
his  wJiolc  appearance  venerably  pleasing :  so  that  the 
beholder    was  insensibly  drawn  to  love,  bf^fure   hoj 
knew  how  much  reason  there  was  to  admii-e  him.    In' 
this  respect,  we  may  apply  to  my  lord  liacon   what 
Tadtu."}  finely  observes  of  liis  father-in -law,  Agrieola : 
a  gO(Kl  man  you  \\  ould  readily  have  judged  him  to  be,< 
and  U'en  plea.'^ed  to  find  him  a  ^"cat  man. 

Those  talents  that  «)mmonly  appear  finple  ml 
others,  and  they  too  men  of  reputation,  shone  forthjj 
in  hiui  united  and  eminent.  All  his  culemporanes,.^ 
even  those  who  hated  the  courtier,  stand  up  and  ben 
witness  together  Ui  the  snp<'rior  abilities  of  the  writer'* 
and  pleader,  of  the  philosojiluT  and  com]uinion.  In 
conversatiuii  he  coiUd  assume  the  most  differing  cba- 
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rarteps,  and  speak  the  laiigiiage  proper  to  each,  tritb 
a  facility  that  wm  perfectly  nuiural ;  or  the  dexterity 
of  the  hahit  concealed  every  appearance  of  art :  a 
happy  versiitiUly  of  gt'nius,  which  all  men  wish  to 
arrive  at,  and  one  or  two,  once  in  an  age,  atr  seen 
to  posses.  In  public,  he  commanded  the  attention 
of  his  hearers,  and  had  their  afTcctioiis  wholly  in  hii 
power.  As  he  accompanied  wljat  ho  spoke  with  hU 
the  expression  and  grace  of  action,  his  pleadings, 
that  are  now  [>erhaps  read  without  emotion,  never 
failed  to  awaken  in  his  audience  the  several  passions 
he  intended  they  should  feel  This  is  not  a  picture 
of  him  drawn  from  fancy;  it  is  copied,  and  that  too  n.  JtmBnti? 
but  in  miniature,  after  another  taken  by  one  who '"  ^''? '^'»- 
knew  him  well ;  a  good  judge  of  merit,  and  seldom  *"•*''"■ 
known  to  err,  at  least  in  heighlenintj  a  farouraI>le 
likeness.  As  a  philosopher,  it  is  ticarcc  hyperbolical 
to  say  of  him.  in  Mr.  Addison's  words,  that  he  had 
the  sound,  distinct,  comprehoii?ive  knowledge  of 
Aristotle,  with  all  the  beautiful  light?,  graces,  and  em- 
bellishments of  Oicero.  To  this  commendation  of  his 
talents,  the  learned  throughout  EurD[)e  havegiven  their 
common  sanrtiou.  and  own  him  for  the  father  of  the 
only  valuahlc  philosophy,  that  of  fact  and  uhservation. 
It  remains  then  to  consider  him.  more  |>articularly 
than  we  have  hlthertu  done,  in  this  most  known  and 
conspicuous  [xart  of  his  character ;  where  liis  merit  is 
t]iiquestioiiaI>ly  great  and  iutiirly  his  own.  For,  to 
the  writings  of  the  ancients  he  was  not,  he  could  not, 
be  obliged.  They  had  either  mistaken  the  right  road 
to  natural  knowledge;  or  if  any  of  them  struck  into 
it  by  chance,  finding  the  way  difficult,  obscure,  and 
tedious,  the}'  soon  abandoned  it  for  ever.  He  owed 
to  himself  alone,  to  a  certain  intellectual  sagacity, 
that  I)eam  of  true  discernment  which  shewed  him  at 
once,  and  a<i  it  were  by  intuition,  what  the  most 
painful  inquiries,  for  more  than  twenty  ages  back- 
ward, had  searched  after  in  vain.  And  here  let  me 
observe  towards  him  the  same  impartiality  I  have 
hitherto  aimed  at :  and,  m  order  to  know  what  he 
reaU^^did  as  a  philosopher,  place  before  the  reader  a 


The  Life  »/  the  Lard  Chancellor  Bacon^- 


Aii.797< 


lis. 


tteenttv] 


face, 


shoit  view  of  tbe  state  of  leamiog  in  Europe, 
the  dark  period  of  Gothicism  down  to  the  euI 
centuiy.     But  Itt  me  at  the  sauw  time  acknowled^^i 
that  this  account  will  he  only  q  rude  and  imiicrfectjj 
sketch ;   copsistiog^  of  a    few  detached  p.ii1.iriil^&^ J 
w^ithout  much  order  or  method. 

Although  the  great  era  of  ignorance  has  been  fixed^^j 
justly  enough,  to  those  times  when  the  northern  m 
tions,  like  a  mighty  in\indation,  overspread  the 
of  Kurope ;  yet  it  is  no  less  certain  that  barbarisr 
and  corruption  were  entered  into  arts  and  scienc 
ere  the  savages  had  made  any  impression  on  thu  Ko-i 
man   empire.      UndtT  them  indeed,  that   durkne^ 
which  had  been  long  growing  on   the  world,  ant 
gradually  extlnguLshing  every  liglit    of  knowledge, 
soun  became  tolal,  and  threatened  tu  be  per|)etuul. 
^  the  eighth  century,  we  find  that  the  highest  am- 
bition of  the  clei-gy  was  to  vie  n'iLh  one  another  in 
chanting  the  public  service,  which  yet  ihej-  hardly 
understood.      Hiiii  important  emulation  run  so  high 
Iwtween  the  Latin  and  French  priesiho<xl,  that  Char-. 
lemagnc,  who  was  then  at  Rome,  foimd  it  iicccssaT 
to  interpose,  and  decide  the  controversy  in  person. 
The  monk,  who  relates  thw  affair  with  a  most  cii 
ciimstantial  exactness,   adds,    that   the  emperor  in*^ 
ttreated  pope  Adrian  to  procure  him  certain  pci'sons*, 
who  might  teach  his  subjects  the  first  principles  of 
gnumnar  and  arithmetic :  arts  that  were  llien  utterly, 
unknown  ia  his  dominions.    This  warlike  monarch||i^| 
though  his  own  education  had  been  so  far  neglected  ^^ 
,  that  he  had  never  learned  to  write,  discovered,  hy. 
his  natural  good  sense,  tbe  value  of  knowledge,  and,      I 
set  himself  to  be  its  promoter  and  patron.     He  even 
allowed  a  public  school  to  be  ujicned  in  the  imijerial 
piJace,  under  the  direction  of  our  famous  country- 
man Alciiin ;   on  whom  he  chiefly  relied  for  intro- 
ducing into  France  some  tincture  of  that  philosophic 
wbiclt  was  stiU  remaining  in  Britain.     But  how  do\ 
and  ineflectual  the  progress  of  any  learning  must 
have  been,  we  may  guess  firom  an  edict  of  the  coun- 
cil uf  Challons,  in  the  next  century ;  which  earnestly 
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exhorts  all  mouasteries  to  be  careful  in  having  tti^r 
manu&ls  of  devution  corre^^y  transciitied:  lest,  while  Launoii, 
they  [jiouflly  mean  to  ask  of  God  one  thing,  some  P'  ^* 
inaccurate  manuscript  inay  betray  them  into  praying 
for  the  quite  contrarj'. 

As  to  Britain,  if  learning  had  stiU  some  footing  niw.  et 
there  in  the  eighth  centmy,  it  was  so  totally  exter-  '°",^^, 
mindted  from  thence  in  the  ninth  ;  that,  throughout  Oxon. 
the  whole  kinf^om  of  the  AVest-Saxons,  no  mail  P-  '^■ 
could  be  found  who  was  scholar  enough  to  instruct 
our  king  Alfred,  then  a  cMld,  even  in  tlie  first  ele- 
ments of  reading:  so  that  he  was  in  his  twelfth  year 
before  he  could  name  the  letters  of  the  alphabet. 
When  that  renowned  prince  ascended  the  throne,  he 
made  it  his  study  to  draw  his  people  out  of  the  sloth 
and  stupidity  in  which  they  lay :    and  became,  as 
much  by  his  own  example,  as  by  the  encouragement 
he  gave  to  learned  men,  the  great  restorer  of  arts  in 
his  dominions.      And    here  we  ai'e  called  upon  to 
observe,  that  as  "France  had  been  formerly  obliged 
lo  England  in  the  person  of  Alcuin,  who  planted 
the  sciences  there  imder  Charlemagne ;  our  i:dand 
now  received  the  same  friendly  assistance  from  thence 
by  Grimludd.  whom  king  Alfi^  had  inWted  hither,     Wtf 
and  made  chancellor  of  Oxford.      Such  events  as 
these  are  too  considerable,  in  the  literary  history  of 
the  ninth  age,  to  be  passed  over  unobserved.     The 
rise  of  a  noted  grammarian,  the  voyage  of  an  ap- 
plauded doctor,  are  recorded,  by  the  chroniclers  of 
that  century,  with  the  same  reverence  that  an  ancient 
writer  would  mention  the  appearance  of  a  Lycurgus, 
or  a  Timoleon ;   of  a  lawgiver  who  new-models  a 
state,   or  a  hero  who  rescues  a  whole  people  from 
slavery. 

But  these  fair  appearances  were  of  short  duration. 
A  night  of  thicker  darkness  quickly  overspread  the 
intellectual  world:  and  in  the  moral,  followed  u 
tevolution  still  more  deplorable.  To  common  sense 
and  piety,  succeeded  dreams  and  fables,  visionary 
legends  and  ridiculous  penances.  The  dergy,  now 
utter  strangers  to  all  good  learning,  instead  of  guiding 
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a  rude  and  vicious  laity  by  the  precepts  of  the  gospel* 
which  ihcy  no  longer  read,  amused  them  with  forged 
miracles,  or  overawed  them  by  the  ghostly  ten-ors  of 
mons,  spectres  and  chimeras.  Thi^  wa£  moi-e  easy, 
and  more  profitable  too,  than  the  painful  example  of 
a  virtuous  life.     The  profound  depravity  tliat  waa 
spread  through  all  conditions  of  men,  ccclesiasttc  and 
secular,  appears  in  nothing  more  plain  than  in  the 
reasons  assigned   for  calling  several  couucib  about 
this  time.      In  one,  new  canons  were  io  be  niade^j 
forbidding  adultery,  incest,  and  the  practice  of  pagaa 
supei-;>litioiis  :  as  if  these  things  had  not  till  then  beea  < 
GUntione.  accounted  criminal.     lu  another,  it  was  found  neces- 
sary to  declare,  that  a  number  of  angels  wonili^i|)ed ! 
univei-sally  under  certain    names   were    alt(^:;ether , 
unknown:  and  that  the  Church  could  not  waiTant' 
the  particular  invocation  of  more  than  thi-cc.      A 
third,  which  the  cmpreitS  ItX'iie  liad  summoned  for 
the  refonnatiun  of  discipline,  ordained,  that  no  pre* 
late  svhould  thencefurth  convert  his  e])i»cot^  palace 
into  a  coiunion  iini ;  nor  in  coosideration  uuJy  dC  anjr 
sum  of  money  given  lilui  by  one  man,  curse  ami  ex-] 
communicate  another.     A  fourth   and  fiiUi  ccnsuro 
the  indecency  of  avowed  concuhiiutge  :  and  enjoin 
that  friers  and  nuns  should  no  luiiger  converse  or  live) 
promiscuously  in  the  same  cunvt^ut. 

Tilt*  see  of  Rome,  u  Inch  should  have  lieeji  a  f>atteni 
to  the  rest,  was  nf  all  Christian  Churches  the  most 
liceutiuus  * ;  and  the  pontifical  chair  often  tilled  with.' 


Ifior.  <]i 


•  The  book  iiililled,  Thr  Tax  oftkr  Ronsnn  Chnticery.  ptiMishir^ 
6rat  at  Rimtr,  inihcycAr  1 51 1,  fbmiihca  us  with  n  ftaftnint  instance 
of  thii  in  ihe  iDlloirin^  pana);c,  which  I  choose  not  to  iranilnle. 
"  AbsoldUo  a  Inpau  curnis  super  quocunquc  uctu  littlilinoso  cora> 
"  mtMo  pvr  Ctenaim,  cllnnn  iLim  monuilimu,  intra  cc  exirft  acpU. 
**  monasterii;  nut  cMincoiistifrguin/-U  vol  affinibits,  am  filiaapiritu- 
"  ■]!,  autquihiisdam  aliM,  eivi-at)  imoqua<fueilf>pcrBe,  Bivetitniil 
*•  BbomnihuAiitM'>hiriii  pcvu\sr,catadupratnfit/»rAdf>rifinrtct  i*^ 
**  tuficJa,  curniithiljitijnt;,  lur, Mi,  duel.  Si  tlto  cum  lUis  |it-iutiir 
**  aoiointio  ttiaai  a  LTiuinii:  coiiiuiiiso  lunrri  ntitumm,  vcl  cuni 
**  brntu,  cum  diapcn^ntioiiv,  ut  xupra,  et  cum  inhibittDiif,  tur.  90, 
**  due.  I VT. carl.  16.  Si  VL-ropttaturtandmiabAolutioorriniineronfi-a 
**  uatn'aii>,VKicwnhrulu,  cuiinlUpuiiNttioncel  nth P>i limine,  lumn. 
**Stj|duc.9..'lb«tilutiopruiUv/)id^t,i|uaeac()i:ruiisitjv/jfn»cogiiowi 
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men,  who,  instead  of  adorning-  their  sncicd  diameter, 
made  human  nnture  itat^lt  detestable:  a  truth  by 
many  catholic  ^Titers  acknowted^d  and  lamented, 
ijev'cral  popes  were  by  their  sucoes^ora  excommuui- 
cated,  their  acU  abrc^ated,  and  the  sacraments  ad- 
ministered by  thoni  pronounced  invalid.  No  less  I<lem,l.7. 
than  si.x  were  expelled  by  othen  who  usuriKd  their 
leAt;  two  were  assassinated :  and  the  infamous  The- 
odora, infamous  even  in  that  a^,  by  her  credit  in 
the  holy  city  ohtaliied  the  triple  cruwn  for  the  most 
arowed  of  her  gallants  who  assumed  the  name  of 
John  the  tenth.  Another  of  the  same  name  was  John  XI. 
called  to  govern  the  Christian  world  at  the  age  of 
twenty  one;  a  bastard  son  of  Pope  Sergius  who  died 
eighteen  years  before.  If  such  were  the  men  who 
arrogated  to  themselves  titles  and  attributes  peculiar 
to  the  Deity,  can  we  wonder  at  the  greatest  enor- 
mities among  lay-men  ?  'i'lieJr  stupidity  kept  pace 
with  the  dibsolutinn  of  their  manners,  which  was  ex- 
tpcmc ;  they  still  preserved,  for  the  very  clei^  we 
have  been  sjicating  of,  a  reverence  they  no  longer 
had  lor  their  God.  The  n\ost  aljandoned  among 
them,  misereants.  familiar  with  crimes  tliat  humanity 
vtartles  at,  would  yet,  at  the  hazard  of  their  lives, 
defend  the  inmiunities  of  a  church,  a  consecrated 
utensil^  or  a  donation  made  to  a  convent.  In  siirh 
timei  as  those,  it  were  in  vain  to  look  for  useful 
learning  and  philosophy.  Not  only  the  light  nf  sci* 
ence.  but  of  reason,  seems  to  have  been  well-nigh 
extinguished. 

It  was  not  till  Intc,  after  the  sack  nf  Constantinople  An.  I4£:t. 
by  the  Turks,  that  the  writings  of  .Aristotle  began  to  ^""Nf"^ 
be  universally  known  and  studied.  They  were  then, 
by  certain  fugitive  Greeks,  who  had  escaped  the 
fury  of  the  Ottoman  arms,  brought  away  and  dis- 
persed through  the  Western  parti  of  Europe.  Some 
particular  treatises  of  his,  it  is  true,  had  been  lung 

**  intra et  extra  septa  rnonasterii,  cum  rehalnlitaie^A  di^niiaiet  illiitf 
*'  oriliiiis,  uiiam  .Mr.i-altni,  tiir*)ii.S6,  tluir.  9."  Iiiiliucdition  of 
Boi&-I(s<luc,thiTers**AbNuiulioprDra,qiiirftfrrf><-j7nH[reni,mutrom, 
**  sororctD,  uton-ti) . ,  . .  ({•  5,  vut  7.*.'     Vide  Uaylc,  art.  Bajick. 
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mart?  public:  but  cliiefly  in  translations  frmn  the 
Ambic,  d(»ic  by  nWn  who,  far  Irom  l-rtidprinj;  PHilb- 
AiUy  the  author's  sense,  bardJy  undei-stood  his  Inh*. 
^agie.  7*hew  hftwever  gave  birth  to  the  srhnlnstic 
philosophy;  that  motley  offtpring  of  error  ami  ingci 
liuity :  and  to  speak  freely,  the  fhilurea  nl'  both  pti- 
Vrnts  were  all  along  ctimilly  Wendwi  in  the  com- 
|rfexion  of  the  daughter.  To  trace  at  length  the  rise, 
J>ro^reM,  and  variations  of  tliis  philosoitby,  woiild  be 
*m  undertaking  not  only  (!urions  but  instructive,  «« 

would  unfbid  to  us  all  (he  maces  (n  which  thft 
forre,  the  snbllety,  the  extravag-ance  of  hnmnil  wit 
tftn  lose  themielve3  :  till  not  only  profane  learning 
tiut  divinity  itself  was  at  last,  by  the  refined  fVenzy 
9f  those  who  taught  both,  subtilized  into  mere  notJort 
fend  air. 

Their  philosophy  was  neither  that  of  Aristotle  ett^ 
firely,  nor  altogether  diflering  from  his.  Wliateref 
opinions  the  first  founders  of  it  had  I>oeii  able  to 
draw,  from  Boctius  his  Latin  commentator,  op  ftort 
Ihe  wretched  translations  almve-mentioned,  thC!*i 
Ihey  methodized  and  illustrated,  eacli  according^  to 
liis  several  talent,  and  the  genius  of  the  age  he  lived 
in.  But  this,  instead  of  producing  one  regular  and 
Consistent  body  of  science,  even  from  wrong  prin^ 
iplw,  ended  in  a  monster,  niade  up  of  parts  every 
Where  misl>ai»eii  and  dissimilar.  Add  In  this,  that 
they  left  natural  knowledge  wholly  uncultivated;  td 
hunt  after  occult  qualities,  abstract  notions,  and 
tjut'sliuns  of  impertinent  curiosity,  by  «  hicli  ttiey  n>n- 
I  dcntl  the  very  logic  their  labours  chiefly  turned  upon 
intricate,  useless,  unintelligible. 

Alstediu'',  in  his  chronology  of  the  t^choolmen,  has 

divided  their  history  into  three  principal  jieriods  ot 

fnAn.  1050.  successions :  the  first  beginning  with  Lanfranc,  arch<i 

bishfip  of  Canterbury,  who  flourished  about  the  middlt 

of  the  elevt-nth  century  ;  and  ending  with  AllK'rt  the 

An.  1380.  Great  two  ages  later  :    the  second,  that  commences 

from  him,  determining  in  Durand;  as  the  third  and 

'last  ernled  ill  Luther,  at  the  reformation.     Morbotf, 

honxver,  strenuously   contendsj    that  Rucelinus,  an 
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Kn^lisliman.  was  prn])erly  tlir  father  of  tlic  schoolmen : 
and  that  to  him  the  sect  of  the  Nonilnalists  owed  it< 
rise  and  ciiedit.  hlv  adds,  that  it  reviied  afltmards 
in  iho  person  of  Occain,  anotlier  of  our  conn  try  n»CD, 
and  the  per^ietual  anta^nist  of  Dims  Scotus^  who 
hod  declared  fur  the  Realists,  and  was  reckoned  their 
alilest  (liainpion.  The  leaiTicd  reader  needs  not  lie 
told,  that  the  scholastic  doctors  were  all  distinguish- 
ed  into  tliese  two  sects;  formidable  party-names, 
which  are  now  as  little  known  or  mentioned  as  the 
controrersies  that  once  ocmsioned  them.  It  is  suffi> 
cient  to  say,  that,  like  all  other  parties,  they  hated 
each  oUier  heartily :  treated  each  other  as  hcrttits  in 
logic :  and  that  their  lUsputes  were  aSien  sharp  and 
bloody ;  ending'  not  only  in  the  metaphorical  de- 
struction of  common  sense  and  language,  but  in  the 
real  mutilation  and  deatli  of  the  combatants.  For, 
to  the  disgrace  of  huuian  reason,  mankind  in  all 
their  contmvciMes,  whetlier  about  a  notion  or  a 
thing,  a  predicament  or  a  province,  liave  made  their 
last  appcol  U)  brute  force  and  violence.  The  titles* 
wth  which  tliese  leaders  were  honoured  by  their  foU 
lowers,  on  account  of  the  sublime  reveries  they 
taught,  are  at  once  magnificent  and  absurd :  and 
prove  rather  the  superlative  ignorance  of  those  times, 
than  any  transcendent  merit  in  the  men  to  whom  tbej 
were  applied.  From  this  censure  we  ought  never- 
theless to  except  one,  who  was  a  prodig)-  of  know- 
ledge for  the  age  he  lived  in,  and  is  acknowledged  as 
such  hy  the  age  to  which  1  am  writing.  I  mean  the 
renowned  frier  Bacon,  who  shone  forth  singly 
througii  the  profound  darkniTSs  of  those  times ;  tnit 
rather  dazzled  than  enlightened  the  weaker  eyes  of 
his  cotcmporaries.  As  if  the  name  of  Bacon  wer« 
atLtpicious  to  philosophy,  this  man,  not  only  without 
mabttancc  or  encouragement,  but  insulted  and  per- 
i^pcttted,  by  the  tmcomjuerablc  force  of  his  genius 
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*  The  profound,  tlie  subtile,  the  mnrvellotDi,  the  inAfifMlgi- 
bte,  the  irrefragable,  the  angelic,  tlic  serA|iliic,  tlie  tbuiitiuu  uT 
life,  h'ght  of  the  world,  etc. 
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penetrated  far  into  the  mysteries  of  nature,  and  nuula 
«o  many  new  discoveries  in  a^tmnoiny  and  iMTspuc- 
tive,  in  mechanics  and  chemist  r}-»  that  the  most  sober 
^iiiters  even  now  cannot  mention  them  without  some 
marks  of  emotion  and  wonder.  It  is  Dr.  Freind's 
observation,  that  he  was  almost  the  only  astronomer 
of  his  age :  and  the  reformation  of  the  coleudsir,  by 
liim  attempted  and  in  a  manner  perlectcd,  is  a  noble 
proof  nf  his  skill  in  that  science.  I'hc  construction 
of  spectacles,  of  telescopes,  of  all  sorts  of  glasses  tliat 
magnify-  or  diminish  obiect.s,  the  composition  of  gun- 
powder (wliich  Burthuldus  Swartz  is  thought  to  have 
first  hit  upon  almost  a  CL-ntury  later)  are  some  of  the 
many  inventions  with  justice  ascribed  to  him.  For 
all  which,  he  was  m  his  life-time  calumniated,  im- 
prisoned, oppressed :  and  after  his  death  wuunded  in 
his  good  name,  as  a  magician  who  had  dealt  in 
arts,  infernal  and  abominable.  1-Ie  telk  us,  tliat 
there  were  but  four  persons  then  in  Europe  who  liad 
made  any  prr^ress  in  the  mathematics ;  and  in  che- 
mistry yet  fewer;  that  those  who  undertook  to  trans- 
late Aristotle  were  every  way  unequal  to  the  task ; 
and  tliat  his  writings,  which,  rightly  understood, 
Bacon  considered  as  the  fountain  of  all  kuowh'dgo, 
liad  been  lately  condemned  aud  burned,  in  a  synod 
held  at  Paris. 

The  works  of  that  celebrated  ancient  have,  in  truth, 
more  exercised  t]ic  hatred  and  admiration  of  man- 
kind, than  those  of  all  the  other  plnlo30])hers  toge- 
ther :  Lnunoy  enumerates  no  less  than  thirty-seven 
fathers  of  the  Chuiicli  who  have  stigmatized  Ids  name, 
and  endeavoured  to  reprobate  hts  linctrines.  Mor- 
hoff  has  reckoned  up  a  still  greater  number  of  his 
commentators,  who  were  at  tlie  same  time  imptidtly 
his  disciples:  and  yet  both  tliesc  authors  are  far  from 
having  given  a  complete  list  either  of  his  friends  or 
enemies.  In  his  life-time  he  was  suspected  of  irre- 
ligion,  and,  by  the  pagan  priesthood,  marked  out 
Sot  destruction :  tlic  successors  of  those  very  men 
Were  his  partisans  and  admirers.  His  works  met 
witli  much  the  same  treatment  from  the  ChrisUon 
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dergy :  sometimes  proscribed  for  heretictil ;  some- 
times triumphant  and  acknowledged  the  great  bul- 
wark of  orthodoxy.  T.aurioy  has  written  a  particular 
treatise  on  the  subject,  and  mentioned  eig-ht  ditVerent 
revolutions  in  the  fortime  and  reputation  of  Ari«totIc*s 
philosophy.  To  pass  over  the  intermediate  c!ianp?s,  1 
will  just  mention  two,  that  make  a  fidl  and  ridiculous 
coDtrast.  In  the  above-mentioned  council  held  at 
Parts  about  the  year  120*),  the  bishops  there  censured  Liunoii, 
his  writings,  without  discrimination,  as  the  pt':itilent  "  *"P'*' 
sources  of  error  and  heresy ;  condemned  lliem  to  tf  le 
flames,  and  commauded  all  persons,  on  pain  of  ex- 
commutiicatioii,  not  to  read,  traiiscri!»e,  or  keej)  any 
copies  of  them.  They  went  farther,  and  delivered 
over  to  the  secular  arm  no  less  tiiau  ten  persons,  wild 
were  burned  aUve,  for  certain  tenets,  drawn,  as  those 
teamed  jirelates  had  heard,  from  the  pernicious  books 
in  question.  In  the  sixteenth  century,  those  very 
books  were  not  only  read  wiili  impunity,  but  every 
where  taught  with  applause :  and  whoever  disputed 
their  orthodoxy.  I  had  almost  said  their  infaltibility; 
Was  persecuted  as  an  infidel  and  miscreant.  t)f  thia 
the  sopliister  Ranms  is  a  memorable  instance.  Cer-» 
tain  animadversions  of  his  on  the  peripatetic  philo- 
sophy occasioned  a  general  commotion  in  the  leamed 
world.  The  university  of  Paris  took  the  alarm  hotly, 
and  cried  out  against  this  attempt  as  destructive  of  all 
pood  learning,  and  of  fatal  tendency  to  religion 
uaelf.  Tlie  affair  was  brought  licfore  the  parliament!  Uunoil, 
and  appeared  of  so  much  conscfpicnce  to  Francis  tlie  '®'^^- 
first,  that  he  would  needs  take  it  under  hi.i  own  im- •*' 
mediate  cognisance.  'ITie  edict  is  still  extant,  whi{*h 
declares  Kamus  insolent,  impudent,  and  a  lyar.  His  iwh  of 
books  arc  thereby  for  ever  condemned,  suppressed,  |]jj*  ^"' 
abolished  :  and,  what  is  a  strain  of  imexam|jed  seve- 
rity, the  miserable  author  is  solemnly  interdicted 
from  transcribing,  even  from  reading  his  own  com[>a- 
sltions ! 

We  might  from  hence  l>e  led  to  imagine,  that 
when  the  authority  of  an  ancient  philosopher  was  held 
90  sacred,  philosophy  itself  must  have  been  thoroughly 
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umlerstood,  and  cultivnted  with  uncommon  succes;^ ; 
Imt  the  attachment  of  tho.<te  doctors  was  to  a  name 
Tjot  to  truth,  or  valuable  science:  and  our  author  very,] 
justly  compares  them  to  the  Olympic  wrestlers,  whc 
abstained  ^om  necessary  labours,  that  tbey  might  be] 
fit  for  such  as  were  nctt  so.  Under  their  manage"*! 
went,  it  was  a  philosophy  of  words  and  notions,  that] 
seemed  to  exclude  the  study  of  nature ;  that,  instead,'] 
of  inquiring  into  the  properties  of  bodies,  into  tlwj 
laws  of  motion  by  wliich  all  effects  are  produced^] 

[  conversant  only  in  logical  definitions,  distinc-.| 
ions,  and  abstractions,  utterly  barren   and   unpri>i 

live  of  any  advantage  to  mankind.  The  great 
aim  of  those  solemn  trtflers  was  rather  to  perplex  a 
dispute,  than  to  clear  up  any  point  of  useiiul  dis- 
quisitiun ;  to  triumph  over  an  enemy,  than  to  enlarge 
the  knowledge,  or  better  the  morals  of  their  fol- 
kwers.  So  that  this  captious  philosophy  was  a  real ' 
obstacle  to  all  advances  in  sound  learning,  human 
and  divine.  Afler  it  had  been  adopted  into  thej 
Christian  theology,  far  from  being  of  use  to  explain 
and  ascertain  mysteries,  it  served  to  darken  and  ren- , 
der  doubtful  the  most  necessary  ti-uths  ;  by  the  chi- 
canery of  argumentation  with  which  it  supplied  each 
sect,  in  defence  of  their  peculiar  and  favorite  iUu- 
sioDS.  To  so  extravagant  a  height  did  they  carry 
tlieir  idolatry  of  Aristotle,  tlial  some  of  Uiem  disco- 
Tcred,  or  imagined  they  discovered  in  his  writings, 
the  doctrine  of  the  Trinity;  that  others  pulilished' 
formal  dissertations  to  prove  the  certainty  of  his  sal- 
vation, though  a  heathen  :  and  that  a  [mtriarch  of  | 
Venice  is  said  to  have  called  up  the  devil  expressly, 
in  order  to  learn  from  him  the  meaning  of  a  hard 
word  in  Aristotle's  Physics,  But  the  crafly  demon, 
who  {lerhajis  did  not  umlerstand  it  himself,  answered 
in  ft  voire  so  low  and  inarticulate,  that  the  good 
prelate  knew  not  a  word  he  saitl.  Tliis  was  the 
tamous  Hermnlnus  Horbaro :  and  the  (J reek  word, 
that  ocfTasioncd  his  taking  so  extraordinary  a  step,  is 
the  Knti'lcrhia  of  tlic  Peripatetics ;  from  wiience  the 
schoolmen  raised  tlieir  suKstantiuI  forms,  and  which 
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Leibnitz,  towards  the  end  of  ilie  Inst  century,  at- 
tempted to  revive  in  his  theory  of  motion. 

llie  refbrtnarion  itself,  that  diffused  a  new  light 
over  EuroiK',  that  set  men  upon  inquiring  into  errors 
and  prepossessions  of  everj  kind,  served  only  to 
confirm  the  dominion  of  this  philosophy :  protestants 
as  well  as  papists  entrenching  tlKinsclves  behind  the 
authority  of  Aristotle,  and  defendinj^  their  se\"eral 
tenets  by  the  weapons  with  which  he  furnished 
them.  This  unnatural  alliance  of  theolo^'  with  the 
peri|>atetic  doctrines  rendered  his  opinions  not  only 
venerable  hut  sacred :  they  were  reckoneil  as  the 
laud-moi-ks  of  lioth  faith  and  reason,  which  to  pull 
up  or  remove  would  be  daring'  and  impious.  Inno- 
vations in  philosopliT,  it  was  ima^ned,  would  /j^ra- 
dualiy  sap  the  very  foundations  of  reUgion,  and  in 
the  cn<l  lead  tn  downri}>;ht  atheism.  If  that  veil  of 
awful  olwcurity,  which  then  covered  tlie  face  of  na- 
ture, should  be  once  diawn ;  the  rash  curiosity  uf 
mankind  would  lead  them  to  account  for  all  appear- 
ances in  the  visible  world,  by  second  causes,  by  the 
powers  of  matter  and  mech*inism :  and  thus  they 
might  come  insensibly  to  forget  or  neg^lect  the  great 
original  cause  nf  nil.  'Iliis  kind  of  reasoning  con- 
vinced the  multitude,  over-awed  the  wiser  few, 
and  effectually  put  a  stop  to  tlie  progress  uf  useful 
know  led  !^. 

Such,  in  general,  were  the  dispositions  of  mankind 
when  Sir  Krancis  Bncon  rame  into  the  world ; 
whom  we  will  not  consider  as  the  founder  of  a  new 
sect,  but  aa  the  great  nssertor  of  Iiutuan  liberty ;  as 
one  who  rescued  reason  and  truth  from  the  slavery  in 
which  all  sects  alike  had,  till  then,  held  them.  Asa 
plausible  hypotlicsis,  a  shining  theory,  are  more 
amusing  to  the  imagination,  and  a  shorter  way  to 
fame,  than  the  patient  and  humble  method  of  expe- 
rimenting, of  pursuing  nature  tlirough  all  her  laby- 
rinUis  by  fart  and  observation ;  a  pliilosopliy  built  on 
this  principle,  could  not,  at  fir«t,  nnike  any  sudden 
or  general  revolution  in  the  learned  worW.  Hut  its 
progrtsjt,  like  that  of    time,  quicl,  slow,  and  sure, 
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haB  in  the  end  been  mighty  and  tiniversaL     He  van 
not  however  the  fu^t  among-  the  moderns  uho  ven- 
tured to  di!s»>iit  from  Aristotle.     Bamus^  Piitiicius, 
Bruno,  Sevcriniis,  to   name   no  more,  Imd  ah'eady 
attacked  the  authority  of  that  tyrant  in  learning,  wl 
hod  long-  reigned  as  atjsoliitely  over  the  opinions  oCl 
men,  as  his  restless  pupil  had  of  old  atTected  to  do' 
over  their  persons.     But  these  writers  invented  Uttia*] 
that  was  valuable  themselves,  however  justly   tliey 
might  reprehend  many  things  in  him.     And  as  to- 
the  real  improvements  made  in  some  parts  of  natural 
knowledge  before  our  author  apix-ared,  by  Gilbert, 
Harvey,   Copernicus,    father    Paul,    and  some  few 
others,  they  are  well  known,  and  have  been  de«' 
servedly  celebrated.     Yet  there  was  still  wanting  ono^ 
great  and  comprehensive  plan,  that  might  enthraco 
the  almost  infinite  varieties  of  science,  and  guidaJ 
our  inquiries  aright  in  all.      This  Sir  Francis  Bacoa' 
first  conceived,  in  its  utmost  extent ;  to  his  own  lastij 
ing  honour,  and  to  the  general  utility  of  mankinds' 
If  wc  stand  surprised  at  the  happy  imagination 
swch  a  system,  our  surprise  redoubles  upon  us  when  j 
wc  reflect,  that  he  int'ented  and  methodized  this'^ 
system,  perfected  so   much,    and   sketched   out  soil 
mach  more  ufit,  amidst  the  drudgery  of  business  and 
the  civil  tumults  of  a  court.    Nature  seems  to  have 
intended  him  i>cculiarly  for  this  province,  hy  be- 
stowing on  him  with  a  lilieral  hand  all  the  qualities^ 
requisite :  a  fancy  voluble  and  prompt  to  discover] 
the  .similitudes  of  things;  a  judgment  steady  and  ii>»| 
tent  to  note  their  subtlest  dilferences ;  a  love  of  me-' 
ditation  and  inquiry;    a  patience  in  douljting;    A-J 
(tlowneftti  and  diffidence  in  affirming;  a  facility 
reti'acting;  a  careful  anxiety   to  plan  and    dispoeK.'' 
A  mind  of  such  a  cast,  that  neither  aflfected  novelty, 
nor  idolized  antiquity,  that  was  an  enemy  to  all  im- 
posture, must  have  hail  a  cei-tain  congeniality  and^ 
relation  to  truth.     These  characters  which,  with 
oon,      noble  confidence,  he  has  applied  to  himself,  are  obvi-  ' 
n  m/m   ^^^  and  eminent  in  his  Inslaurntion  of  the  Sciences: 
30.       '  a  work  by  bim  designed,  not  as  a  monument  tu  his 
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oirn  fame,  but  a  perpetual  legnc)'  to  the  common 
benefit  o>f  others.     He  has  dirided  the  whole  of  it  '^ 

into  six  capital  parts ;  with  a  shoi-t  aoootint  of  wliich 
wc  shall  close  this  Inipcrt'cct  relation  of  his  tifu  and 
writiiif^.  >> 

1.  The  first  part  of  this  Tnstauration  proposes  iT^aug. 
general  survey  of  human  knonlitipe:  and  this  he"""'? 
executed  in  that  admii-aUie  treatise  intilled.  The  ,uu,. 
Advancement  of  fjcarnini^.  As  he  intrndetl  tn  rois* 
a  new  and  lasting  stnietnrc  of  philosophy,  founded 
not  in  arijitrary  opinions  or  sptM^imis  conjectures,  but 
in  truth  and  experience  ;  it  was  al>snhitely  necessary 
to  his  design,  tir^t  to  review  accurately  the  state  of 
kanting-  as  it  then  sttKK),  thrnu^h  all  its  provinces  and 
divisions.  To  dn  this  eficrttmUy  recjuired,  with  an 
nocunimun  measure  of  knowledp.-,  a  discernment 
not  only  exquisite  but  univeraal :  the  whole  intellco 
tual  wnrld  was  subjected  to  its  examination  and 
censure.  That  he  mi^ht  not  luse  himself  on  a  subject 
so  vast  and  nf  such  variety';  he  has,  according-  to  the 
three  faculties  nf  the  snuf,  memory,  fancy,  under- 
standing, ranged  the  numerous  train  of  arts  under 
three  great  cht^es,  history,  poetry,  philosophy. 
These  may  lie  considered  a?  the  principal  trunks  from 
which  shoot  forth,  in  prodigious  diversity,  the  lesser 
parts  and  branches  of  science.  Whatever  is  deficient; 
erroneous,  or  still  wanting  in  each,  lie  has  pointed 
out  at  large  :  together  with  the  properest  means  for 
mncDding  the  defects,  for  rectifying  the  errors,  and 
for  supplying  the  omissions  in  all.  Upon  the  whole, 
he  was  not  only  well  acquainted  with  every  thing 
that  had  been  discovered  in  hooks  before  his  time, 
and  able  to  pronounce  critically  on  those  disooTcries: 
he  saw  clearly,  and  at  the  end  of  this  treatise  has 
marked  out  in  one  genend  chart,  the  several  tracts  of 
fw-ienrc  that  lay  still  neglected  or  unknown.  And  to 
say  truth,  some  of  the  most  valuable  improvements 
since  made  have  grown  out  of  the  hints  and  notices 
scattered  through  this  work :  from  which  the  modems 
have  selected,  each  according  to  his  fancy,  one  or 
more  plants  to  cultivate  and  bring  to  perf«:tion. 
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S.  The  design  of  the  Kovum  Organon,  which 
stands  as  the  second  part  to  his  Instauration,  and 
may  be  reckoned  the  most  considerahle,  was  to  raise 
and  enliirgp  the  powers  of  the  mind,  hy  a  more  use- 
ful application  of  its  reasoning  faaUty  to  all  the  dif- 
ferent  objects  that  philosophy  considers.  In  this 
place,  our  author  offers  to  tJie  world  a  new  and 
better  Ic^c ;  calculated  not  to  supply  arguments  for 
controversyj  but  arts  for  the  use  of  mankind ;  not  to 
triumph  over  an  enemy  by  the  sophistry  of  disputa- 
tion, but  to  subdue  nature  itself  by  experiment  and 
inquir}'.  As  it  differs  from  the  vulgar  logic  in  its 
aim,  it  varies  no  less  from  thut  captious  art  in  tlic 
form  of  demonstrating :  for  it  generally  rejects  syllo- 
gism, as  an  instniment  rather  hurtful  then  service- 
able to  the  investigation  of  nnture,  and  uses  in  its 
stead  a  severe  and  genuine  induction.  Not  the  trivial 
method  of  the  schools,  that,  proceeding  on  a  sim- 
ple and  supcrficinl  enumeration,  pronounces  at  once 
from  a  few  particulars,  exposed  to  the  danger  of  con- 
tradictory instances :  but  m\  induction  that  examines 
scrupulously  the  ex|}eriment  in  que'jtion.  views  it  in 
all  possiWe  lights,  rejects  and  excludes  whatever 
doe^  not  necessarily  belong  to  the  subject ;  then, 
and  not  till  tlieu,  concluding  from  the  affirmatives 
left.  A  crowd  of  instances  tnight  be  brought  to 
shew  how  greatly  this  method  of  inquiry  has  pro- 
spered in  the  hands  of  the  modems;  and  how  fruit- 
B(A  it  has  been  of  new  discoveries,  unknown  and  un- 
imagined  by  antiquity.  Hut  I  will  only  mention  one 
that  may  stand  in  place  of  many  ;  the  Optics  of  our 
immortal  Newton :  where,  in  a  variety  of  experi- 
ments, he  hns  analysed  the  nature  and  properties  of 
light  itself,  of  tilt-  moitt  subtile  of  all  bodies,  with  an 
accuracy,  a  precision,  that  could  hardly  have  been 
expected  from  examining  the  grossest  and  most 
palpable.  From  whence,  by  the  method  of  induction, 
he  has  raised  the  noblest  theory  that  any  age  or 
country  ran  shew. 

3.  It  has  iK'en  the  fate  of  ahnost  every  considera- 
ble Hchcmc  for  the  good  of  mankind  to  be  treated. 
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at  fint,  as  vLiioiianr.  or  impracdcaUe,  merely  for 
facing  new.  This  our  auUior  foreisau*.  and  rodea- 
voared  to  obviate,  ia  the  third  part  of  his  instaun- 
tion :  br  fiirnisltin^  materials  Iiiniself  towards  a 
natural  and  experimentftl  history  ;  a  work  whic^  he 
thoui^ht  so  indispensaiOy  ncccstair,  that  uithout  It 
the  united  endeavours  of  oil  mankind,  in  all  ages, 
would  be  insufiiciGnt  to  rear  and  perfect  the  great 
structure  of  the  srierccs.  He  was  aworc  too,  that 
even  men  of  freer  and  more  extensive  notions,  who 
relished  bis  new  logic,  mi^t  be  deterred  from  re- 
dutinfif  it  to  practice,  by  the  tliffirulties  they  would 
meet  with  iu  expeiimeuting',  nccordm^  to  the  ndes 
by  him  prescriiied.  He  therpfore  led  the  way  to 
other  inquirers  in  his  Syha  St/Irarum,  or  history  of 
nature  :  wliich,  however  iinperfifl  in  many  respects, 
ou^t  to  be  looked  ujiun  ai>  extensive  and  valuable  fur 
that  age,  when  the  whole  work  was  to  be  bei^^un.  This 
eoUectioD,  which  did  not  appear  till  aflcr  liis  death, 
has  been  generally  considered  as  detached  from,  and 
independent  on  liis  ^ueral  plini :  and  theo^fore  his 
design  in  making  and  recording- these  experiments  has 
not  been  didy  attended  to  by  the  reader.  They  are  a 
common  rejjository  or  store-house  of  materials,  not 
arraof^  for  ornament  and  show,  but  throH-n  loosely 
lOjgetbcr  for  the  service  of  the  philosopher  :  who  may 
from  thence  select  such  as  fit  liis  present  purpttse ; 
and  with  them,  by  the  aid  of  that  organ  or  engine 
already  dcscribe«i,  build  up  some  part  of  an  axiomati- 
ml  philosophy,  which  is  the  crown  and  completion 
of  this  system.  The  phicnomena  of  the  universe  Bwon, 
he  ranges  under  three  principal  dii-isions ;  the  history  y**^-^^*"* 
of  generations,  or  the  production  of  all  species  ac- 
cording to  the  common  laws  of  nature;  thatofpre- 
ter-gencrations,  or  of  births  deviating  Irom  the  stated 
rule;  and  thiitlly,  the  bistori*  of  nattire  as  confined 
or  assisted,  changed  or  tortured  by  the  art  of  man  : 
which  last  discloses  to  us  a  new  face  of  things,  and 
a-*  it  wereanollier  world  of  appearances.  The  use 
oi*  such  a  history"  he  reckons  two-fold  ;  dllior  the  know- 
ledge of  qualities  in  themselves  :  or  to  serve  for  the 
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first  matter  of  a  true  and  useful  )^uloso[^y.  With 
this  view  only  did  our  author  make  and  gather  toge- 
ther the  miscellaneous  collectinn  I  atn  speaking*  of. 
Tliat  many  particiiinr  experiments  have  i>ecn  fiiund 
doubtful  or  falser  cannot  be  wondered  at :  the  whole 
was  iJien  a  tract  of  science  uncultivated  and  desert. 
If  several  coiLsideiahle  men,  treading  in  the  palli  he 
struck  out  for  thein,  hare  gone  farther  and  surveyed  it 
more  exactly  than  he  did,  yet  to  him  is  the  honour 
of  Uieir  discoveries  in  n  mauner  due.  It  was  Colum- 
bus alone  who  imagined  tliere  might  be  a  new 
World ;  and  who  had  the  noble  boldness  to  go  in 
search  of  it,  thrcugli  im  ocean  unexplored  and  im- 
mense. He  succeeded  in  the  attempt ;  and  led  his 
followers  into  a  spacious  continent,  rich  and  fruitfuL 
If  succeeding  adventurers  have  penetrated  farthcrthan 
he  into  its  several  regions,  marked  out  and  distin- 
guished them  with  more  accuracy ;  the  result  of 
these  <llscoveries  has  less  extended  their  fame  than  it 
has  raised  and  enlarged  his. 

4.  After  these  preparations,  nothing  seems  want- 
ing but  to  enter  at  once  on  the  last  and  most  exalted 
kind  of  philosophy  :  hut  the  autlior  judged,  that,  in  an 
afl'iiir  so  complicntctiand  important,  some  other  things 
ought  to  precede,  partly  for  instruction,  and  partly  ibr 
present  use.  He  therefore  interposed  a  fourth  and 
fifth  part  :  the  former  nf  which  he  named  Sca/a  /»- 
teiltctux,  or  a  scries  of  steps  by  which  the  understand- 
ing might  regularly  ascend  in  its  philosophical  re- 
searches. For  this  purpose  he  proposed  examples  of 
inquiry  and  invcsrigation,  ngreealile  to  his  own  me- 
thod, in  certain  subjects;  selecting  such  especially  as 
are  of  the  noblest  order,  and  ratist  widely  diiVering 
from  one  another,  that  instances  of  every  sort  might 
not  be  wanting.  The  fourth  part  then  was  to  con- 
tain a  particular  application  and  illustration  of  the 
second.  In  tliis  light  we  choose  to  consider  the  six 
monthly  histories  which  be  proposed  to  write  on 
six  principal  topics  in  natural  history:  namely,  of 
winds ;  of  life  and  death ;  of  rarefaction  and  con- 
densation ;  of  the  three  chemical  principles,  salt,  sul- 
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phur*  iherctiry ;  Ci'  bodies  lieavy  and  liglit ;  of  aympatiiy 
«nd  antipathj'.  The  first  three,  in  the  order  Ihave 
hero  placed  them,  he  prosecuted  at  some  length  ;  and 
in  a  manner  that  slices  mth  what  a  happy  sagacity 
he^  co\Ud  apt^ly  hb  ovn  niies  to  t^xc  interpretatioa  of 
nature.  The  wwidel:  i»,  that  other  imjuirera  since  bis 
time  have  done  so  UltJe  to^-avds  perfecting  the  two 
first  mentioned,  tilings  of  so  great  concern  to  human 
society,  and  to  every  iiiUivlduaL  As  to  the  three  last, 
we  have  only  a  shoit  introduction  to  each :  death 
having  prevented  him  firom  writing  any  thing*  on  the 
snhjccts  themselves.  Such  is  our  condition  here: 
whoever  is  capable  of  planning  useful  and  extensive 
schemes  dies  always  too  soon,  for  mankind,  even  in  the 
most  advanced  age. 

5.  Of  tlie  fifth  part  he  lias  left  nothing  but  the  Aniicipa- 
title  and  scheme.     It  was  indeed  to  be  only  a  tem-  "[[|j^ 
porary  structure,  raised  with  such  materials  as  he  Kcunda. 
himself  had  either  invented,  or  tried,  or  improved; 
not  according  to  the  due  form  of  genuine  induction, 
but  by  the  same  common  u%  of  the  undei-standing 
that  others  Iiad  employed.     And  this  was  to  remaiu 
no  longer  than  till  he  bad  raised, 

6.  The  sixth  and  subliniest  j)art  of  this  grand  In-  PliUwo- 
stauration,  to  w  hich  all   the  precedent  are   merely  f"']^^  ^j^ 
subservient ;  a  philosopliy  purely  axiomatical  and  sci-  «ciin.' 
cntiiic ;  flowing  from  that  just,  castigated,  genuine 
manner  of  inquiry,  which  the  autlior  first  invented 
and  applied.     But  this  he  despaired  of  l>eing  able  to 
accomplish ;  and  tbe  learned  of  all  countries  from 
his  days  have  been  only  labouring  some  se|>aratc  or 
lesser  |)arta  of  this  amazing  edifice,  which  ages  to 
come  may  not  see  finished  according  to  tlie  model  left 
thcui  by  this  one  man. 

Such,  and  so  unlimited  were  his  views  for  the  uni- 
versal advancement  of  science ;  the  noble  aim  to 
which  he  dirt'cted  all  his  philosophic  labours.  What 
Cssar  said,  in  complimeut,  toTully,  may,  with  strict 
justice,  he  applied  to  him  ;  that  it  was  more  glorious 
tu  have  extended  the  limits  of  human  wit.  than  to 
have  enlarged  the  hounds  of  the  Koman  world.     Sir 
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Frnada  Bacon  leally  did  so ;  a  truth  oAiwwledged 
not  oidy  by  the  greatest  private  oames  in  Europe  but 
hy  all  the  pubHc  sodedes  of  its  most  civilized  na- 
fibms.  France,  Itafy,  Gennan7,  Britain,  I  may  add 
even  Russia,  have  taken  him  for  their  leader,  and 
submitted  to  be  governed  by  his  institutions.  The 
empire  he  has  oected  in  the  learned  world  is  as  uni- 
veisal  as  the  fiiee  use  of  reason :  and  one  must  con- 
tinue, till  the  other  is  no  morei 
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X  HERE  were  under  the  law.  excellent  king,  boUi 
daily  sacrifices,  and  freewill  offenngs :  the  une  [>ru- 
cceding  upon  ordinary  observance,  tlie  other  upon  a 
devout  chearfoiness :  in  like  manner  there  beUitigetJi 
to  kings  from  their  servants,  both  tribute  of  dutjr, 
and  presents  of  affection.  In  the  former  of  these,  I 
hope  I  shall  not  live  to  be  wanting,  according  to  my 
most  humble  duty,  and  the  good  pleasure  of  your  ma- 
jesty's employments:  for  the  latter,  I  tliought  it  mure 
respective  to  nmke  choice  of  some  oblation,  wlueb 
nught  rather  refer  to  the  propriety  and  excellency  of 
your  individual  person,  than  to  the  business  of  your 
crown  and  state. 

Wherefore  representing  your  majesty  many  times 
unto  my  mind,  and  Iniholding  you  not  with  tiic  in- 
quisitive eye  of  pi-esumplion,  to  discover  that  which 
the  Scripture  telleth  me  is  inscrutable,  but  with  the 
obsen'ont  eye  of  duty  and  admiration:  leaving  a^ide 
the  otlicr  paits  of  your  virtue  and  fortune,  I  hove 
been  touched,  yea,  and  possessed  with  an  extreme 
wonder  at  those  your  virtues  and  faculties,  wliich  the 
philosophers  call  intellectual :  the  largeness  of  your 
capacity,  the  futhfulncss  of  your  memory,  the  swift- 
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ness  of  your  apprehpnsion,  Oie  penetration  of  your 
jmltjment,  and  the  farility  and  order  of  your  elocni- 
/tio«  :  and  I  have  often  thought,  that  of  all  the  persons 
living  that  I  have  known,  your  majesty  were  the  lM!st 
istaiice  to  make  a  man  of  Phito's  opinion,  that  all 
Viiou'Iedfjje  is  hut  reuienibrauce,  and  that  the  mind  of 
man  hy  nature  knoweih  all  thin^,  and  hath  hut  her 
fcwn  native  and  original  notions  (which  by  the  strange- 
less  and  darkness  of  this  tabeinacle  of  the  Itody  are 
'se(|uestcrcd)  again  revived  and  restored :  such  a  light 
of  nature  I  have  observed  in  your  majesty,  and  such 
ft  readiness  to  take  flame,  and  blaze  from  the  least 
occasion  presented,  or   the  least  s|>ark  of  another's 
knowledge  delivered.     And  as  the  Scripture  saith  of 
^tlie  wisest  king,  T/iat  his  heart  xvns  as  the  stindx  of  the 
.sea;  which  though  it  be  one  of  the  largest  bodies, 
yet  it  consisteth  of  (he  smallest  and  finest  portions :  so 
hath  God  given  your  majesty  a  composition  of  under- 
standing admirable,  being  able  to  compass  and  com- 
prehend  the  greatest  matters,  and  nevertheless  taj 
touch  and  apprehend  tlie  least;  wherca.s  it  should] 
set!m  an  impossihihty  in  nature,  for  the  <«ime  instni-j 
ment  to  make  itself  fit  for  great  and  small  worksJ 
And  for  your  gift  of  speech,  I  call  to  mind  what] 
Cornelius  Tacitus  saith  of  Augustus Cicsar;  August<)i\ 
profluenSj  et  qua.'  principem  decent^  eloqttentia  fuit  :\ 
For,  if  we  note  it  well,  S|)eoch  that  is  uttered  with 
labour  and  difficulty,  or  speech  that  savourctli  of  thej 
affectation  of  art  and  precepts,   or  speech   that  «[ 
framed  after  the  imitation  of  some  pattern  of  e!o-| 
quencc,  though  never  so  excellent ;  all  this  has  somo-j 
what  servile,  and  holding  of  the  subject.     But  youi 
majesty's  manner  of  speech  is  indeed  prince-like,  flow-] 
tng  as  from  a  fountain,  and  yet  strcauiing  and  branch-] 
ing  itself  into  nature's  order,  full  of  facility  and  feli- 
city, imitating  none,  and  inimitable  by  any.     And  as) 
in  your  civil  estate  there  appeareth  to  be  an  cmulo-j 
tion  and  contention  of  your  majesty**  virtue  with  your] 
fortune;  a  virtuous  disposition  with  a  fortunate  regi- 
ment;   a   virtuous   oxjK'ctation,  when  time  was.  of 
your  greater  fortune,  with  a  pro»]>crous  possession 
thereof  in  the  due  lime ;  a  virtuous  obsen'atinn  of  the 


d 


Book  I.]     Of  the  Advancement  of  Learning, 

Jaws  of  marriage,  with  most  blessed  and  Kappf  &uit 
ot* marriage;  a  \-irtuous  and  most  Christian  desire  of 
peace,  with  a  rortunate  inclination  in  your  neighbour 
priDces  thereunto:  so  Ulsewise.  in  these  inteliectual 
matters,  there  seemeth  Co  be  no  less  contention  be- 
tween the  excellency  of  your  Majesty's  giits  of  nature* 
and  the  universality  and  perfection  of  your  learning. 
For  i  am  well  assured,  that  this  which  1  shall  say  is 
no  amplificatioti  at  all.  but  a  p(>sitive  and  meaiiured 
truth ;  whicii  is,  tJiat  there  hatli  nut  been  since  I 'hrist's 
time  any  king^  or  temporal  monarch,  which  luith  beeii 
80  leamL>d  in  all  litcruture  and  eiiidilion,  divine  and 
human.  For  let  a  man  seriously  and  dib^utly  re- 
volve and  peruse  the  succession  of  the  emperors  of 
Rome,  of  wliich  Oiesar  the  dictator,  who  lived  Home 
years  before  Christ,  and  Alarcus  Antoninus,  were  the 
best  learned;  and  so  descend  to  the  emperors  of 
Gracia,  or  of  the  West ;  and  then  to  the  hnes  of 
France,  Spain,  England,  ScutiaDd,and  the  rest,  and  he 
shall  find  this  jud^'uient  is  truly  made.  For  it  ^ieemelli 
much  in  a  king,  if,  by  the  compendious  extractions 
of  other  mens  wits  and  labours,  he  can  take  hold 
of  any  superficial  nmament<t  and  .shews  of  learning-, 
or  if  he  coimtcnnnce  and  prefer  learning  and 
learned  men :  but  to  drink  indeed  of  the  true  foun- 
tains of  learning,  nay,  to  have  such  a  fountain  of 
learning  in  him&elf,  in  a  king,  and  in  a  khig  bom, 
ia  almost  a  miracle.  And  the  more,  because  there  is 
met  in  your  majesty  a  rare  conjunction,  as  belief 
divine  and  sacred  literature, as  of  protane  and  human; 
80  M  your  niajwty  standcth  invested  of  that  triplicity, 
which  in  great  veneration  was  ascribed  to  the  ancient 
Hemies :  the  [tower  and  fortune  of  a  kinc;.  the  know- 
ledge and  illumination  of  a  priest,  and  tlie  learning 
and  universality  of  a  philosopher.  This  propriety 
inherent  and  indindu.al  attribute  in  your  majesty  de- 
serveth  to  be  expressed,  nut  only  in  the  fame  and 
admiration  of  tlie  p^e•^ent  time,  nor  in  tl>e  history  or 
tradition  of  the  ages  succeeding;  but  also  in  some 
soiiJ  work,  fixed  memorial,  and  immortal  mnnunient, 
bearing  a  character  ur  signaturcj  both  of  the  poiA'er 
VOL.  1.  B 
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of  A  king,  and  the  difTercncc  and  perfection  of  sucli 
a  king. 

Therefore  I  did  conclude  with  myself,  that  I  could 
not  make  unto  your  inajt^ty  a  better  oblatinn.  than  uf 
9onie  treatise  tending  to  that  end,  whereof  the  sum 
will  consist  of  these  two  parts ;  the  former,  concern- 
ing tlie  excellency  of  learning'  and  knowledge,  and 
the  exc^ency  of  the  merit  and  true  glory  in  the  aug^ 
mentation  ami  prn{>a^tion  thereof:  tlie  latter^  what 
the  particular  arts  and  works  are,  which  have  been 
embraced  and  undertaken  for  the  advancement  of 
learning ;  and  again,  what  defects  and  undervalues  I 
find  in  such  imrticiilar  acts :  to  the  end,  that  though 
1  cannot  positively  or  affirmatively  advise  your  ma^ 
jesty,  or  propound  unto  you  framed  [mrticulara ;  yet  I 
may  excite  your  princely  cogitations  to  visit  the  ex- 
oelLent  treasure  of  your  own  mind,  ami  thence  to 
extract  particulars  for  this  purpose,  agi-ecablc  to  youf 
miignanitnity  and  wistlom. 

IN  the  entrance  to  the  forme*'  of  these,  to  clear  the 
way,  and,  as  it  wcvc,  to  make  silence,  to  have  the  true 
testimotiios  concerning  the  dignity  of  learning  to  be 
better  heard,  witliout  the  interru|)tion  of  tacit  objec- 
tions ;  I  think  good  to  deliver  it  from  the  discredit 
and  Uii^^rnces  which  it  hath  received,  all  from  igno- 
rance, Itut  ignorance  severally  disgui^d :  ap|iearing 
sometimes  in  the  /^nl  and  jealousy  of  divine?",  some- 
times in  the  seventy  andarrogancy  of  politicians,  and 
sometimes  in  the  errora  and  imperfections  of  learned 
men  themselves. 

I  hear  the  former  sort  say,  that  knowledge  is  uf 
Ihosr  things  which  nrc  to  be  acrepted  of  w^ith  great 
liinilution  and  caution;  that  the  aspiring  to  civer- 
much  knowledge,  was  the  original  temptation  and  sin, 
wheretinon  ensued  the  fall  of  man;  that  knowledge 
hath  in  it  somewhat  of  the  serpent^  and  therefore 
where  it  entereth  into  a  man,  it  makes  him  swell; 
Scientia  in/i/it :  that  Solomon  gives  a  censnre,  That 
there  is  no  t-nd  of  making  books,  and  that  much  read' 
ing  i<  weariness  of  the  Jiesh  ;  and  again  in  another 
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{il«ce»  That  in  spaciom  humfiedge  there  is  much  con- 
tristation^  and  that  he  that  iiwrenxeth  knowledge  in- 
crease h  anxietjf  ;  that  St.  Paul  givra  a  caveat.  That 
we  be  not  spoiled  thraugh  vain  philoxophy;  that  cx- 
[wricnce  cicmonstratcs  how  learned  racn  have  been 
arch-heretics,  hnw  Jcamed  times  have  been  inclined 
to  Atheism,  and  how  the  contemplation  of  second 
causes  doth  derogate  from  our  dependence  upon  God, 
who  is  the  first  cause. 

To  discover  then  the  ignorance  and  error  of  this 
opinion,  and  the  mlsunders  tan  ding  in  the  grounds 
thereof,  it  may  well  appear  these  men  do  not  observe 
or  consider,  tliat  it  was  not  the  pure  knowledge  of 
nature  and  uuiversality,  a  knowledge  by  the  light 
whereof  man  did  give  names  unto  i>lher  creatures  ia 
paradise,  as  tliey  were  l>ruught  before  liiii),  according 
unto  their  proprieties,  wtiich  gave  the  occasion  tu  the 
tail ;  but  it  was  the  proud  knan  ledge  of  good  and 
evil,  with  ati  intent  in  luan  to  give  law  unto  him.self, 
and  to  depend  no  more  upon  Gad's  commandments, 
which  was  the  form  of  the  temptation.  Neither  is 
it  any  quantity  of  knowledge,  how  great  soever,  that 
con  make  the  mind  of  men  to  swell ;  for  nothing  ean 
fill,  much  less  extend  the  soul  of  man,  but  God, 
and  tlio  contemplation  of  Gnd ;  and  therefore  Solo- 
mon, speaking  of  the  two  piincipal  senses  of  inquisi- 
tion, the  eye  and  the  ear,  affirmcth  that  the  eye  is 
never  satisfied  with  seeing,  nor  the  ear  with  hearing ; 
and  if  there  be  no  fulness,  then  is  the  contuient 
greater  than  the  content :  so  of  knowledge  itself, 
and  the  mind  of  man,  whereto  ttie  .senses  are  but 
reporters,  be  defineth  likewise  in  tJiese  words,  placed 
after  that  calendar  or  ephemerides,  which  he  maketh 
of  tjte  diversities  of  times  and  seasons  for  ail  actions 
and  purposes;  and concludeth  thus:  God  hath  made 
all  things  beautiful,  or  decent,  in  the  true  return  of 
their  seasmis:  AUo  he  hath  placed  the  world  in  w(m*s 
heart,  yet  cannot  man^/ind  out  the  work  which  God 
workethfrom  the  beginning  to  the  end:  dudaiing,  not 
obscurely,  tliat  God  luith  framed  the  mind  uf  man  as  a 
iniiTor,  or  gjlASs,  capable  ol'  the  image  of  the  uuiversal 
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vorld,  and  joyful  to  receive  the  impression  tIiereoi» 
as  the  eye  joyeth  to  receive  lig-ht ;  and  not  only  de- 
tighttd  in  beholding  the  variety  of  things,  and  %-icissi- 
tude  of  times,  but  raised  also  to  find  out  and  discern 
the  ordinances  and  decrees,  which  throughout  all 
those  chancres  are  infallibly  obsened.  And  althong-h 
he  doth  insinuate,  that  the  supreme  or  summary  law 
of  nature,  whirfi  be  callcth.  The  work  uhich  God 
u'orketh  from  the  beginning  to  theend,  is  not  possible 
to  be  found  out  by  man  ;  yet  that  doth  not  derogate 
firom  the  capacity  of  the  mind,  buf  may  be  referred 
to  the  irai)odiments,  as  of  sliortness  of  Kfe»  ill  con- 
junction of  lalwurs,  ill  tradition  of  knowledge  o%er 
from  hand  to  hand,  and  many  other  inconventencies, 
whereuntn  the  conditiuu  of  man  is  subject.  For  that 
nothing  parcel  of  the  world  is  denied  to  man*s  in- 
quiry and  invention,  he  doth  in  another  place  rule 
over,  when  he  saith,  The  spirit  of  man  is  as  the  lamp 
of  God,  wherewith  he  searcheth  the  iinrardneis  of' 
aii  secrets.  If  then  such  be  the  capacity  and  receipt 
of  the  mind  of  man,  it  is  manifest,  that  there  is  no 
danger  at  all  in  the  proportion  or  quantity  of  know- 
ledge, how  large  soever,  lest  it  should  make  it  swell 
or  out-compass  itself;  no,  hut  it  is  merely  the  quality 
of  knowledge,  which,  lie  it  in  qiiantity  more  or  less, 
if  it  be  taken  without  the  true  corrective  thereof,  hath 
in  it  some  nntui-e  of  venom  or  malignity,  and  some 
effects  of  that  venom,  which  is  ventosity  or  swelling. 
This  corrective  spice,  the  mixture  whereof  maketh 
knowledge  so  sovereign,  is  charity,  which  the  npostlo 
immediately  addcth  to  the  former  clatise ;  for  so  he 
soith,  knowledge  bUnvet h  up, but  charity  buildelh  up; 
not  unlike  unto  that  which  he  delivereth  in  another 
place:  Jf  I  spake^  saith  he,  rvith  the  tongues  of'meM 
and  angels,  and  had  not  charity, it  were  but  as  a  ttnk- 
hng  cymbal ;  not  imt  that  it  is  an  excellent  thing  to 
speak  with  the  tongues  of  men  and  angels,  but  be- 
cau:*e,  if  it  l>e  severed  from  charity,  find  not  referred! 
to  the  good  of  men  and  mankind,  it  hath  rather  a 
sounding  and  unworthy  glory,  than  a  meriting  an4 
subai^itifd  virtue.     Aud  as  fur  ttutt  censure  of  S<^o- 
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^H  inon,  concerning  the  excess  of  writing  and  I'eadinj^ 
^H  books,  and  the  anxiety  of  spirit  which  t-edoundeth 
^B  from  knowled^ ;  and  that  tidmonition  of  St.  Paul, 
^1  That  we  Oe  not  seduced  b\f  vain  philosophy  ;  let  those 
f  places  be  rightly  understood,  and  they  do  indeed  ex- 
^H  cellently  sot  forth  the  tnie  bouods  and  limitations, 
^H  whereby  human  knowledge  is  confined  and  circum-  • 
^H  scribed ;  and  yet  without  any  such  contracting  or 
^H  coarctation,  but  that  it  may  comprehend  all  the  uni- 
^1  versa!  nature  of  things:  for  these  limitations  are 
^P  three :  the  first,  that  ne  do  not  so  place  our  ft^Ucity 
^P  in  knowledge,  as  we  forget  our  mortality.  The 
^1  second,  tliat  we  make  application  of  our  knowledge, 
to  give  ourselves  repose  and  contentment,  and  not 
distaste  or  repining.  The  tliird.  that  we  do  not  pre- 
sume by  the  contemplation  of  nature  to  attain  to  the 
I  mysteries  of  God.    For  as  touching  the  first  of  these, 

^m       Solomon  doth  excellently  expound  himself  in  another 
^      place  of  the  same  book,  where  he  saith  ;  /  aaxc  well 
that  knowledge  recedetk  as  far  from  ignorance,  as 
light  dot  hfi-Qin  darkness;  and  that  the  ■ansemans  eifcs 
keep  watch  in  his  head,  xchereas  the  fool  raundcth 
j'  about  in  darkness :  but  withal  I  learned  J  hat  thesame 

*  /Viortality  involveth  them  both.     And  for  tlie  second, 

•  certain  it  is,  ttierc  is  no  vexation  or  anxiety  of  mind 
'  which    resulleth   from    knowledge,  otherwise  than 

merely  by  accident ;    for  all  knowledge,  and  wonder 
(which  is  the  seed  of  knowledge)  is  an  impression  of 
pleasure  ill  itsojf:  but  when  men  fall  to  framing  con- 
clusions out  of  their  knowledge,  applying  it  to  theur  % 
particular,  and  ministring  to  thfrnselves  thereby  weak   ' 
fears,  or  vast  desires,  there  growcth  that  carefulness 
and  trouble  of  mind  which  isspokenof:  for  then  know- 
ledge is  no  more  Lumen  siccum,  whereof  Ht^-aclitus 
the  profound  said.  Lumen  siccum  optima  anima;  but 
it  becomcth  Lumen  madidum,  or  maceratum.  being 
steeped  and  infused  in  the  humours  of  the  aficctions. 
And  OS  for  the  third  point,  it  dcservcth  to  be  a  little 
fitood  upon,  and  not  to  be  lightly  passed  over:  for  if 
any  man  shall  think  by  view  and  inttuiry  into  these 
semibLe  and  material  things  to  attain  that  light,  where- 
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by  he  may  reveal  unto  himself  the  natun;  or  will  oT 
God.  then  indeed  is  he  spoiled  by  vain  philosophy : 
fur  the  caiitemplalion  of  God's  creatures  and  works 
produceth  (having  regard  to  the  worits  and  creatures 
themselves)  knowledge  ;  but,  having  regard  to  God, 
no  perfect  knowledge,  but  wonder,  which  is  broken 

^  knowledge.  And  therefore  it  was  most  aptly  said 
by  one  of  Plato's  school,  "  That  the  sense  of  man 
"  carrieth  a  resemblance  with  tlic  sun,  which,  as  w^ 
**  see,  openeth  andi-evealeth  all  the  terrestrial  globe ; 
••  but  then  again  it  obscureth  and  concealetb  the 
'•  stars  and  celestial  globe :  so  doth  the  sense  dis- 
"  cover  natural  things,  but  it  darkeneth  and  sbuttelh 

^  "  up  divine."     And  hence  it  is  true,  that  it  hath 
proceeded,  that  divers  great  learned  men  have  been 
heretical,  whilst  they  have  sought  to  fly  up  to  the 
secrets  of  the    Deitj'  by   the  waxen  wing?   of  the 
senses  :  and  as  for  the  conceit,  that  too  much  know- 
ledge should  incline  a  man  to  atheism,  and  that  the 
ignorance  of  second  causes    should  make    a  more 
devout  dei>endence  upon  God,  who  is  the  first  cause  :,■ 
First,  it  is  good  to  ask  the  question  which  Job  asked, 
of  his  friends:  ft'lU  you  UeJ'or  God,  as  one  man  will  j*i 
do  for  another,  to  grati/y  him  f^Vorccrtmn  it  is,  that^ 
Got!  worketh  nothing  in  nature  but  by  second  causes;  4 
and  if  they  would  have  it  otlierwise  believed,  it  is  ^ 
mere  imposture,  as  it  were  in  favour  towards  God ; 
and  nothing  else  but  to  offer  to  the  author  of  truth 
the  uneleau  sacrifice  of  a  lie.     But  farther,  it  is  aa 

/assured  truth,  and  a  ronchision  of  experience,  that  d' 

^little  or  superficial  knowledge  of  philosophy  may' 
incline  the  mind  of  man  to  atheism,  but  a  farther^ 
proceeding  therein  doth  bring  the  mind  back  agaht] 
to  religion  ;  for  in  the  entrants'  of  philosophy,  when' 
the  second  causes,  which  are  next  unto  the  senses,  do' 
offer  themselves  to  the  mind  of  man.  if  it  dwell  and 
stay  there,  it  mny  induce  some  oblivion  of  the  high-; 
est  cause ;  but  when  a  man  passeth  on  farther,  and) 
sccth  the  dependence  of  causes,  and  the  works  of| 
providence ;  then,  accnrriing  tn  the  allegory  of  th( 
poets,  lie  will  easily  believe  that  the  highest  link 
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nature's  chain  must  needs   lie  tied   to  the  foot  uff^ 
Jupiter's  chair.     Tr>  conchidf  thercrore  :  let  no  inaiif 
upon  n   wrak   conceit    of  sohrictj,   or  an   ill>np)i]>ed 
nuMk-rntion,  think  or  maintain,  that  a  man  can  search 
too  far,  or  be  too  well  studied  in  the  book  of  God*s 
w«n).   or  in  the  hook  of  God's  works ;  divinity  or  ^ 
philosophy  ;  but  rather  let  men  endeavour  an  endless 
progress,  or  proficience  in  both ;  only  let  men  beware 
that  they  apply  both  to  charity,  and  not  to  swelling:; 
to  use,  and  not  to  ostentation  ;  and  again,  that  they 
do  not  umviscly  mingle,  or  coolbund  tlicsc  learnings -^ 
together. 

And  as  for  the  disgraces  which  learning  receivetJi 
from  pr^itidans,  they  be  of  this  nature ;  that  learning 
doth  soften  mens  minds,  and  makes  them  more  unapt 
for  the  liouuur  and  exerctiie  of  aims ;  that  tt  doth  uiar 
and  pervert  mens  dispositions  for  matter  of  govern- 
ment and  policy,  in  makinu;  theiu  tuo  curious  and 
irresolute  by  variety  of  reading,  ur  too  perejuptory  or 
positive  by  strictness  of  rules  aud  axioms,  ur  too  im- 
moderate and  overweeiiiiig^  by  reason  of  the  greatness 
of  exampU-s,  or  too  inronipatihle  and  difiering  trum 
the  times,  by  reason  of  the  dissimilitude  of  examples; 
or  at  least,  that  it  doth  divert  mens  travels  from  action 
and  business,  and  brin<^th  them  to  a  love  q^  leisure 
and  privateneas ;  and  that  it  dotli  bring  into  states  a 
relaxation  of  discipline,  whilst  every  man  is  more 
ready  to  argue,  than  to  obey  and  execute.  Out  of 
this  conceit,  C!ato,  sunmmed  the  Censor*  one  of  the 
wisest  men  initeed  that  ever  lived,  when  Oaraeades 
the  philosopher  came  in  emluusageta  Rome,  and  that 
the  young  men  nf  Rome  liegan  to  flock  about  liin^ 
being  allured  with  the  sweetness  and  majesty  of  his 
eloquence  and  learning,  gave  counsel  in  open  senate, 
that  they  should  give  him  his  dispatch  with  all  speed, 
lest  he  should  infect  and  inchant  the  tninds  and  aflec* 
tiona  of  (he  youth,  and  at  unawares  bring  in  an  al- 
teration  of  the  manners  and  customs  of  the  state.  Out 
he  same  conceit,  or  humour,  did  Virgil,  turning 
pen  to  the  advantage  nf  Iiis  oountr\',  and  the 
disjulvantage  of  his  own  professioui  make  a  kind  c& 
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•epnration  between  policy  and  government,  and  bo* 
tweei)  arts  and  sciences,  in  the  veTsea  so  much  re- 
nowned, attributing  and  challcn^ii^  the  one  to  the 
Romans,  and  leav  ing^  and  vittditi^:  the  other  to  the 
Grecians ;  7  m  regere  imperio  populos,  Romanes  me- 
wtnto.  HiF  tibi  erunt  artes,  etc.  So  Itkeuise  we  see 
that  Anytus,  the  accuser  of  Socrates,  laid  it  as  an 
article  of  charge  and  accusation  against  him,  that  be 
did,  with  the  variety  and  power  of  bis  discourses  and 
disputations,  withdraw  young  men  from  due  reverence 
to  the  laws  and  customs  of  their  country  ;  and  Uiat 
he  did  ])rofess  a  dun^-e^ous  and  pernicious  science* 
which  was.  to  make  the  woi-se  matter  seem  the  better, 
and  to  suppi-ess  truth  by  force  of  eloquence  and 
speech. 

But  these,  and  the  like  imputations,  have  rather 
a  countenance  of  p*avil)%  than  any  ground  of  justice: 
for  experience  doth  warrant,  that,  both  in  persons  and 
in  times,  there  hath  bet-n  a  meeting  and  concurrence 
in  learning  and  arms,  flourishing  and  excelling  in  the) 
same  men,  and  the  same  ages.  For,  as  for  men,  tlicre' 
cannot  be  a  belter,  nor  ihu  like  instance,  as  of  that 
pwr,  Alexander  the  Great  and  Julius  Caesar  the 
dictator:  wliereof  the  one  was  Aristotle's  scholar  in 
philosophy,  and  the  other  was  Cicero's  rival  in  elo-^ 
qufnce :  or  tf  any  man  had  rather  call  lor  scholars, 
that  were  great  generals. than  generals  that  were  great 
scholars,  let  him  take  Kpaminondas  the  ThclMin,  &t 
Xenophon  the  Athenian  ;  whereof  the  one  was  the 
first  that  abated  the  power  of  Sparta,  and  the  other 
was  the  6rst  that  made  way  to  the  overthrow  of  the 
monarchy  of  Persia.  And  this  concurrence  is  yet 
more  visible  in  times  than  in  persons,  by  how  much 
an  age  is  greater  object  than  a  man.  For  both  in 
^^ypt,  Assyria,  Persia,  Grxcia,  and  Rome,  the  same 
times  that  are  most  renowned  for  arms,  are  likewise 
most  admired  for  learning ;  so  that  the  greatest  au- 
thors and  phibsophers,  and  the  greatest  captains  and 
governors,  have  Hvcd  in  the  same  ages.  Neither  can 
it  otherwise  be:  for  as,  in  man,  the  ri|)eness  of  strength 
•f  the  body  and  mind  coraetli  much  about  an  age, 
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save  that  tiie  strength  of  the  body  cometh  somewhat 
the  more  eaiiy;  so  in  states,  arms  and  learning,  where- 
of the  one  correspondeth  to  the  body,  the  other  to  the 
soul  of  manj  have  a  concurrence  or  near  sequence  in 
times. 

And  for  matter  of  policy  and  gxivemment,  that 
learning  sliould  rather  hurt,  than  enahle  thureunto^ 
is  a  thing  very  improbable :  wc  see  it  is  accounted 
an  error  to  commit  a  natural  Iwdy  to  empiric  physi- 
cians, which  commonly  have  a  tew  pleasing  i-eceipts, 
whereupon  they  are  confident  and  adventurous,  lait 
know  neither  the  causes  of  diseases,  nor  the  com- 
plexions of  patients  nor  jjeril  of  accn<lents,  nor  the 
tme  method  of  cures  :  we  see  it  is  a  like  error  to  rely 
upon  advocates  or  lawyers  which  are  only  men  of 
practire.  and  not  grounded  in  their  hooks,  who  are 
many  times  easily  surfmsed,  when  matter  faUetfa  out 
beside:^  their  experienrt*,  to  the  prejudice  of  the  causes 
they  handle :  so,  by  like  rea-son,  it  cannot  be  hut  a 
matter  of  doubtful  consequence,  if  estates  be  managed 
by  empiric  statesmen,  not  well  mingled  with  men 
grounded  in  learning.  But  contrariwise,  it  is  almost 
without  instance  contradictory,  that  ever  any  govern- 
ment was  disost»v>us  that  was  in  the  hands  of  learned 
governors.  For  howsoever  it  hath  been  ordinarj'  with 
politic  men  to  extenuate  and  disable  learned  men  by 
the  names  of  pedants ;  yet  in  the  records  of  time  it 
appeareth.  in  many  particulai's,  that  tlie  governments 
of  princes  in  minority  (notwithstanding  the  infinite 
disadvantage  of  that  kind  of  state)  have  nevertheless 
excelled  the  govenmient  of  princes  of  mature  age, 
even  for  that  reason  whicli  they  seek  to  traduce, 
which  i.s  that  by  that  occasion  the  state  hath  I>een 
in  the  hantls  oi'  (K'daiitj^ :  for  so  w  as  the  state  of 
Bome  for  the  fmst  five  years,  which  are  so  nmdi  mag- 
nified, duriii^^  the  minority  of  Nero,  in  the  hands  of 
Seneta,  a  pedant :  so  it  w  as  again,  for  ten  yem^s  space 
or  more.during  the  minority  ofGurdianus  the  younger, 
witli  great  ap[tlause  and  contentation  in  the  hands  of 
Misitheu^,  u  pedant :  so  was  it  before  that,  in  the 
miujority  uf  Alexander  Severus,  in  like  happiness,  in 
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handft  not  much  unlike,  by  reason  of  tbe  niJe  of  the 
women,  who  were  aided  by  the  teachers  and  precep- 
tors. Nay,  let  a  nnan  look,  into  the  government  of 
the  bishops  nf  Konie,  as  by  name,  into  the  goi'emmcnt 
of  Pius  Q,uintii.s,  and  Sextus  Quintus,  in  our  times, 
who  were  both  at  tht'ir  entrance  esteemed  but  a» 
pedanticai  tnars,  and  he  tUiall  find  that  such  popes  do 
greater  things,  and  proeeed  upon  truer  principles  of 
state,  than  those  which  have  ascended  to  the  papacy 
from  an  education  and  breeding  in  affairs  of  state  and 
courts  of  princes  ;  for  although  nu:>n  bred  in  learning 
are  perhaps  to  seek  in  points  of  convenience,  and  ac- 
commodating for  the  present,  which  the  Italians  call 
ragioni  di  stato,  whereof  the  same  Pim  Quintus  could 
not  hear  spoken  with  patience,  terming  them  invcn- 
tiotiij  against  religion  and  the  moral  virtues;  yet  on 
the  other  S'ide.  to  recompense  that,  they  are  perfect 
in  those  same  plain  grounds  of  rdlgion,  justice,  ho- 
Hour,  and  morul  virtue,  which  if  they  be  well  and 
Watchfully  pursued,  there  will  be  seldom  use  of  those 
other,  no  more  than  of  physic  in  a  sound  or  well* 
dietett  body.  Neither  can  the  ex])erit!m:e  of  one 
man's  life  furnish  examples  and  precedents  for  the 
events  of  one  man's  life  :  for  as  it  hap|>eneth  some- 
times that  the  grandchild,  or  other  desceiident,  re- 
sembleth  the  ancestor,  more  than  the  son  ;  so  many 
times  occurrences  of  pi^esent  times  may  sort  better 
with  ancient  examples,  than  with  those  of  the  later 
or  immediate  times :  and  lastly,  the  wit  of  one  man 
can  no  more  countervail  learning,  than  one  man's 
means  can  bold  way  with  a  common  purse. 

And  as  for  those  particular  seducemenU,  or  indis- 
positions of  the  mind  for  policy  and  government,  which 
learning  is  pretended  to  in.'^innatc ;  if  it  lie  granted 
that  any  such  thing  be,  it  must  be  remembered  withal, 
that  learning  niintstreth  in  every  of  them  greater 
Btrength  of  medicine  or  ri'medy,  than  it  offcreth  cause 
of  indisposition  or  infirmity :  for  if,  by  a  secret  op&- 
rntion,  it  make  men  perplexed  and  irresolute,  on  the 
other  side,  by  plain  precept, it  teachetli  them  when  and 
upon  what  ground  to  resdve ;  yea,  and  how  to  carry 
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things  in  siiii[)ensc  without  prpjndice,  (ill  they  resoWe: 
if  it  make  men  positive  and  regular,  it  toacheth  them 
what  thinp?  are  in  their  nature  demonstrative,  and 
what  arc  conjectural ;  and  as  well  the  use  of  distinc- 
tions and  exceptions,  a^  the  latitude  of  pruiciples  and 
rules.  If  it  mislead  by  dispro[>ortion,  or  dissunilitude 
of  examples,  it  teacheth  men  the  force  uf  circum- 
stances, the  errors  of  comparisons,  and  all  tlje  cau- 
tions of  lip  plication  :  so  that  in  all  these  it  doth  reo 
tify  more  ulVectually  than  it  can  pervert.  And  these 
raedicitics  it  conveyeth  into  mens  minds  much  more 
forcibly  by  the  (|uickness  and  penetration  of  examples. 
For  let  a  man  look  into  the  errors  of  Clement  the  se- 
venth, so  lively  described  by  Giiicciardine,  who  seY\ed 
onder  him,  or  into  the  errors  of  Cicero,  painted  out 
by  his  own  {lencil  in  his  epistles  to  Atticiis,  and  he  will 
fly  ajjace  from  being  irresolute.  i*t  bini  look  into  the 
errors  of  Phocion,  and  be  will  beware  liow  he  be  ob- 
stinate or  inflexible.  T^t  him  but  read  tlie  (able  of 
Ixion,  and  it  will  hold  him  from  being  vaporous  or 
imnj^n.'itive.  Let  him  hwk  into  the  errors  of  Cato 
the  second,  and  he  will  never  be  one  of  the  Anti- 
podes, to  tread  opposite  to  the  present  world. 

And  for  the  conceit,  that  Icaming-  should  dispose 
men  to  leisure  and  privatencss,  and  make  men  slothful: 
it  were  a  strange  thing  if  that,  which  nccustometh 
the  mind  to  a  iierpetual  motion  and  a^tation,  should 
Induce  sl()thfulness  ;  w  hereas  eodtraiiwise  it  may  be 
truly  affirmed,  that  no  kind  of  men  love  business  for 
Itself,  but  those  that  are  learned ;  for  other  persons 
love  it  for  profit ;  as  an  hireling,  that  loves  the  work  for 
£he  wages ;  or  for  honour,  as  because  it  beareth  them 
Up  in  the  eyes  of  men.  and  refreshcth  tlieir  reputa- 
tion, which  otherwise  would  wear;  or  because  it 
putteth  them  in  mind  of  their  fortune,  and  giveth 
them  occasion  to  pli'a^iire  and  displeasure;  or  because 
it  exercuseth  some  faculty  wherein  they  take  pride, 
and  so  entertaineth  them  in  good  humour  and  pleas- 
ing conceits  toward  themselves;  or  Ixxaiuse  it  ad- 
vancetb  any  other  their  end.^  So  that,  as  it  is  said 
of  untrue  valours,  that  some  mens  valours  arc  id  th6 
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eyes  of  them  that  louk  on ;  so  such  mens  indiistries : 
are  in  the  eyes  of  others,  or  at  least  in  regard  of  their ' 
on'n  desi^ments:  only  learned  men  love  business, 
as  an  action  according  to  niittire,  as  a^reealile  to 
health  of  mind,  as  exercise  is  to  health  of  Iwdy,  tak- 
ing pleasure  in  the  action  itself,  and  not  in  the  pur- 
chase :  so  that  of  all  men  ther  are  the  most  indefati* 
gable,  if  it  he  towards  any  business  which  can  hold 
or  detain  their  mind. 

And  if  any  man  he  laborious  in  reading  and  study* 
and  yet  idle  in  husiness  and  action,  it  groweth  from 
some  weakness  of  body,  or  softness  of  spirit ;  such  as 
Seneca  speaketh  of:  Quidam  tarn  sunt  umbratilts» 
vt  putent  in  turbido  csst^  guicquid  in  luce  tJt/  ,*  and 
not  of  learning :  well  may  it  be,  that  such  a  point  of! 
a  man's  nature  may  make  him  give  himself  to  learn- 
]ni(,  but  it  is  not  learning  that  brcedeth  any  sudi 
point  iu  his  nature. 

And  that  learning  should  take  up  too  much  time  or 
leisure:  I  an^iwer:  the  most  active  or  busy  man.  that, 
hath  been  or  can  be,  hath,  no  question,  many  vacant 
times  of  leisure,  wbiit*  he  expecteth  the  tides  and  re- 
turns of  business  (except  he  be  either  tedious  and  of 
no  du:[}atch,  or  lightly  and  unworthily  ambitious  to 
meddle  in  things  lliat  may  be  better  done  by  others:) 
and  tlieii  the  ijueitinn  is  but,  how  those  spaces  and 
times  of  leisure  shall  Ix;  lUleil  and  spent ;  whether  in 
pleasures  <ir  in  studies ;  as  was  well  answered  by  De- 
mosthenes to  Ids  adveisary  ,'Esebines,  tliat  was  a  man 
^ven  to  pleasure,  and  told  him  tliat  his  orations  did, 
smell  of  tlie  lamp :    "  Indeed/    said  DemostheoeSf 
••  theif  is  a  great  difference  between  the  things  that  \ 
**  you  aiMi  I  do  by  lamp  light."     So  as  no  man  need| 
doubt  that  learning'  will  expulse  business;  but  ra-, 
tlier  it  will  keep  and  defend  the  possession  of  the 
mind  against  idleness  and  pleasure,  which  otherwisej 
at  unawares  may  enter,  to  the  prejudice  of  both. 

Again,  for  that  other  conceit,  that  leannng  should^ 
undermine  the  reverence  of  laws  and  government,, 
it  is  assuredly  a  mere  depravation  and  calumny,  with- 
out all  shadow  of  truth.     For  to  say,  that  a  blind] 
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[custom  of  obedience  should  be  a  surer  obli^tton, 

[than  duty  taught  and  uodentood;  it  is  to  affirm,  thai 

blind  man  may  tread  surer  by  a  guide,  than  a  see* 

man  can  by  a  light.  And  it  is  without  allcoutro- 

rersy,  that  learning"  doth  make  the  minds  of  men 

?ntle,  j^enerous,  maniablc,  and  pliant  to  government ; 

ihereas  i|>^oraDce  makes  them  churlish,  thwarting', 

knd  mutinous :  and  the  evidence  of  time  doth  clear 

'this  assertion,  consideiing'  that  the  most  barbarous. 

Ifude,  and  unlearned  times  have  been  most  subject 

tumults,  seditions,  and  changes. 

And  as  to  the  judgment  of  Cato  the  Censor,  he 

ras  well  punished  for  bis  blasphemy  against  leaniing, 

in  the  same  kind  wherein  he  offended  ;  for  when  he 

was  post  threescore  years  old,  he  was  taken  with  an 

extreme  desire  to  go  to  school  again,  and  to  learn 

the  Gi-ock  tongue,  to  the  end  to  peruse  the  Greek 

tvuthors ;  which  doth  well  demonstrate,  that  his  for- 

liner  censure  of  the  Grecian  learning  was  rather  an 

[affected  gravity,  than  accoriJing  to  the  inward  sense 

of  his   own   opinion.     And  as  for  \'irgirs  verses, 

though  it  pleased  him  to  brave  the  world  in  taking  to 

^the  Uoraans  the  art  of  empire,  and  leaving  to  others 

ie  arts  of  subjects;  yet  so  much  is  manifest,  that  the 

'Bomans  never  ascended  to  that  height  of  empire,  till 

the  time  they  bad  ascended  to  the  height  of  other 

^arts.    For  in  the  time  <jf  the  two  first  Caesars,  which 

:  the  art  of  government  in  greatest  perfection,  there 

^lired  the  best  pt>et,  Virgilius  Manr,  the  best  historio- 

frapber,  Titus  Livius ;  the  best  antiquary,  Marcus 

'arro;  and  the  best,  or  second  orator,  iVIarcus  Cicero, 

It  to  the  memory  of  man  are  known.     As  for  the 

accusation  of  Socrates,  the  time  nmst  be  remembered 

when  it  was  prosecuted  ;  which  was  under  the  thirty 

tyrants,  the  most  base,  blimdy,  and  envious  pereons 

that  have  governed ;  which  revolution  of  state  was 

sooner  over,  but  Socrates,  whom  they  had  made 

person  criminal,  was  made  a  jierson  heroical,  and 

memory   accumulate  with    honours  divii»e  and 

luman  ;  and  thiwe  discourses  of  his,  which  were  then 

[termed  corrupting  of  manners,  were  after  acknow- 
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l(lAgied  Sac  sovcn^ign  nedidiies  of  the  miiid  and  mauij 
nen^  and  so  bare  been  reccivi^d  ever  since  Ull  this  day. 
Let  this  thcrcfhre  scn*c  for  answer  to  politicians, 
whicb,  in  tiieir  humorousi  severity,  or  in  tbeir  fei^nccll 
gravity,  hare  presumed  to  throw  imputations  u|)Oi| 
learning;  ivhicJi  redar^^ution.  ncrerthcle^s  (save  that 
we  kuow  not  whether  our  labours  may  exteud  tgi 
other  ages)  were  not  needful  for  the  {ire«ent.  ia 
regard  of  the  love  and  reverence  towards  learnings 
which  ttie  example  and  cuuiitenauce  of  two  atf 
learned  princes,  queen  Elisubeth,  aiid  your  majesty« 
bdng  as  Castor  and  Pollux,  lucida  sidera^  tttani 
of  excelluut  hght  and  ni<i>t  huni^i  iiillui^itce.  hath 
wrought  in  all  nwu  of  phiue  and  authority  in  our 
^tion. 

Nuw  therefore  we  come  to  tliat  Uiird  sort  of  di&^ 
credit,  or  dimiimtiun  of  credit,  tliat  grgweth  \i\\U\ 
learning  from  h-arned  men  themselves,  which  com- 
monly cteaveth  fastest:  il  is  either  from  their  fortutjc, 
or  from  their  iimuner^,  ur  fiom  the  nature  of  their 
studies.  Fur  tlie  finit,  it  is  not  in  their  |wwer;  an^ 
the  second  is  accidental ;  the  third  only  19  propef 
^o  be  handled :  but  because  we  are  not  in  hand  with 
true  measure,  but  witli  popular  e-itiniation  and  con- 
ceit, it  la  not  amis^i  to  s{>eak  somewhat  of  the  two 
former.  The  derogations  therefore,  which  grow  tQ 
learning  from  the  fortune  or  condition  of  learned 
men,  aic  cither  in  respect  of  scarcity  uf  meanf,  or 
in  r&spect  of  privateness  of  life,  and  meanness  o^ 
employ  n)cnts. 

Concerning  want,  and  that  it  is  the  cage  of  learned 
men  usually  to  begin  «ith  little,  and  not  to  groiff^ 
rich  so  fast  as  other  men,  by  rea.son  tliey  convert  not 
their  labmu's  cltiefly  to  lucre  and  increusc:  It  were< 
good  to  leave  the  common  place  in  commcndatiou  o^j 
poverty  to    some  friei'    to   liandle.    to  ulioiu  much 
was  attributed  by  Machiavel  in  tliis  puint;  when  he 
said,  "  That  tlie  kingdom  of  the  clergy  hatl  been 
**  long  tiefure  at  an  end,  if  the  roputatiiui,  and  re- 
•*  vcrentv  towaiiis  the  jwvcity  of  fiici-s  hud  nut  boniO' 
"  out  the  scandal  of  the  supcrlluities  aud  excesses  of' 
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"  IusIk^  and  prelates."  So  a  man  might  say,  that  tbs 
felidty  aiid  delicacy  of  princes  and  great  persons  bad 
long  since  ltim<Kl  tu  rudeness  and  barban«'m,  if  the 
poverty  of  learning'  bad  not  kept  up  civility  and 
honour  of  Ufe :  but,  without  any  Bucb  advantages, 
it  is  worthy  the  obstrvation,  what  a  reverend  and 
honoured  tbin^  povei-ly  uf  furtuue  was,  for  some  ogen, 
in  the  Roman  state*  which  nevertheless  wafi  a  state 
witliout  paradoxes:  for  we  see  what  Titus  I  Jvius  saith 
in  his  intruductiuii :  Cteterum  aut  me  amor  nesoiU 
suscepti  JaUit,  aut  nulla  vni/uam  respubtica  nee  ma* 
jot'y  nee  nanctior,  nee  bonis  cvempitx  ditiorfuit ;  nee 
in  quam  tarn  sem  avaritia  luxuriaque  immigrave- 
rint;  nee  ubi  tantus  ac  tarn  diu  paupertati  ac  parsi- 
mtmiff  horws  fuerii.  We  see  likewise,  alter  that  tlie 
state  of  Rome  was  not  itself,  but  did  degenerate,  how 
that  person,  that  took  upon  liim  to  be  counsellor  to 
Julias  Caesar  after  liis  victory,  where  to  begin  his  re- 
Htoration  of  the  state,  maketh  it  of  all  [Kiints  the  most 
Munmary  to  take  away  the  estimation  of  wealth:  P^e* 
rum  hmc,  et  omnia  maia  pariter  cum  honore  pecunia 
desirient,  si  neque  magistratus,  neque  alia  vuigo  CM- 
pienda,  venalia  erunt.  To  conchulc  this  point,  as  it 
WHS  tnily  said,  that  rubor  est  virtutis  color,  though 
sometimes  it  comes  from  ^ice:  so  it  may  lie  fitly  said, 
that  paupertas  est  virtutis  /ortuna;  though  some- 
timesitmayproceeilfrommisffovemment  and  accident* 
Surely  Soloniun  hath  pronounced  it  both  U)  censure, 
Quifestinat  ad  divitias,  n<m  erit  insons;  and  in  pr&> 
cept;  Buy  the  truth,  and  xtil  it  not ;  and  so  of  wis- 
dom and  knowledge;  judging  that  means  were  to  be 
fepent  upon  learning,  and  nut  learning  to  be  applied  to 
means.  And  as  for  the  privateness,  or  obscureness  (as 
it  may  i)e  in  vulgar  estiniatiun  accounted)  of  life  of 
contemplative  men ;  it  is  a  theme  so  commun*  to  extol 
a  private  life  not  taxed  with  seitsuaUty  and  sloth,  in 
comporisnn,  and  to  the  disadvantage  uf  a  dvil  Ufe,  for 
safety,  Hlierty,  pleasure,  and  dignity,  <ir  at  least  free- 
dom from  indignity,  as  no  man  liandleth  it,  but  hand- 
leth  it  well :  such  a  consonanry  it  hath  to  mens  coiH 
cejts  in  the  expressing,  and  to  meua  cuii^enU  in  tlie 
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allowing.     This  only  I  will  add,  that  learned  men, 

fbrf^tten  in  states,  and  not  living  in  the  eyes  of  men, 

fBre  like  the  images  of  Cassins  and  Brutu.^  in  the  fti- 

lei-al  of  Junia;  of  which  not  being^  represented,    as 

[many  others  »vere,  Tacitus  saith,   Eo  ipso  prafuigC' 

^haiit,  quod  non  visebajilur. 

And  for  meanness  of  employment,  that  which  is 
lost  traduced  to  contempt,  is,  that  the  government  of 
^■youth  is  eommonly  allotted  to  them  ;  which  ap?,  he- 
^cause  it  is  the  age  ol'  least  authority,  it  is  translerred 
1^  the  disesteeming  of  those  employments  wherein 
^outh  is  conversant,  and  which  are  conversant  fllKHct 
rmith.      Rut  how  unjii.st  this  traducemcnt  is  (if  you 
rin  reduce   things   from   poputarily  of  opinion  to 
rjDcasure  of  reason)  may  apj>ear  in  that,  we  see  men 
re  more  curious  wliat  tliey  put  into  a  new  vesst'l, 
Ethan  into  a  vessel  seasoned;  and  what  mould  they  lay 
about  a  young  plant,  than  alxjut  a  plant  cormhorat<> ; 
so  as  the  weakest  terms  and  times  of  all  things  use 
to  have  the  hest  appHcations  and  helps.  And  will  you 
[Jhearken  to  the  Hebrew  Rabbins?    Your  young  men 
fhatl  see  visions^  and  your  old  wen  shall  dream 
reams;  say  they,  youth  is  the  worthier  age,  for  that 
jdons  are  ncart-r  apparitions  of  Ciod  than  dreams. 
f'And  let  it  be  noted,  that  howatiever  the  condition  of 
life  of  pedants  hath  been  scorned  upon  theatre^  as  the 
ape  of  tyranny;  and  that  the  modero  looseness  or  ne- 
gligence hatli  taken  no  due  regard  to  the  choice  of 
schoolmasters  and  tutors ;  yet  the  ancient  wisdom  of 
the  be?t  times  did  always  make  ajust  complaint,  that 
states  were  too  busy  with  their  laws,  and  too  negli- 
gent in  poitit  of  education :  which  excellent  )>art  of 
ancient  discipline  liath  been  in  some  sort  revived  of 
late  times,  by  the  cullc^^  of  the  Jesuits  ;  of  whotii, 
although  in  regard  of  their  superstition  I  may  say, 
^uo  metiores,  tu  deferhrex;  yet  in  regard  of  this,  and 
tome  other  points  concei-ning  human  luaming  and 
moral  matters,  J   may  say,  as  Agesilaus  said  to  his 
enemy  Pharnnbasus.  Talis  quum  sis,  titinam  nostet 
esses.    And  thus  much  touching  the  discredits  drawn 
&om  the  fortunes  of  lenmcd  men. 
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ks  touching  the  manners  of  learned  men,  it  u  a 
tiling  penional  niid  individual:  and  no  doubt  tlicrcbe 
umongsi  them,  as  in  other  pr^  '  of  all  tempe- 

ratures;    hut  yet  so  as  it  is  ii'<:  iit  truth,  which 

is  said,  that  abcunt  studia  in  mores,  studies  haw  an 
influence  and  operation  upon  the  manners  of  those 
that  are  conversant  in  them. 

But  upon  an  attentive  and  indifftTcnt  review,  I,  for 
ray  part,  cannot  ftnd  any  disgrace  to  learning-  can 
proceed  fi*oui  the  manners  of  learned  men  not  inhe- 
rent to  them  as  they  are  learned ;  except  it  Le  a 
fault  (which  was  the  »uppost'd  fault  of  Demosthenes, 
Cic^iTO,  Cato  the  second,  Seueca,  and  many  more) 
that,  because  the  times  titey*  read  of  are  commonly 
Itetter  than  the  times  Ihcy  live  in,  and  the  dutie>i 
taught  Itetter  than  the  duties  practised,  they  contend 
sometimes  too  far  to  bring*  things  to  perfection,  and 
to  i*cdune  the  con'uption  of  manners  to  honesty  of 
precepts,  or  examples  of  too  gixjat  height  And  yet 
hereof  they  have  caveats  enough  in  their  oM'n  walks. 
For  Solon,  when  he  was  asked  whether  he  had  given 
bis  citizens  the  best  laws,  answered  wisely,  "  Vea,  of 
**  such  as  they  would  receive :"  and  Plato,  finding  that 
bis  own  heart  could  not  agree  witli  the  corrupt  man- 
ners of  his  country,  refused  to  Ix?ar  place  or  ofiicc ; 
saying,  "Tliat  a  man's  country  was  to  Ijc  used  as  his 
'*  parents  were,  that  is,  with  humble  persuasions,  and 
•'  not  with  contestations."  And  Ctcsnr's  counsellor 
put  in  the  same  caveat,  Non  ad  Vetera  instituta  re- 
vocanSy  qua  jampridem  corru/'tis  mnrilmx  ludibrio 
sunt :  and  Cicero  noteth  this  error  dii-cctly  in  Cnto  the 
second,  when  he  writes  to  his  friend  Atticus ;  Cato 
optime  sentit,  scd  nocet  interdum  reipublka';  loqui- 
tur enim  tanquam  in  republka  Platonis,  *u>n  tan- 
^uam  in  face  Romuli.  And  the  same  Cicero  doth  ex- 
cuse and  expoundthe  philosophers  forgoing  too  far,and 
beii^  too  exact  in  their  prcscnpts,  when  besaith,  Isti 
ipti  praceptoreji  viitulis,et  magistrividentur  fines 
c^ciorum  paulo  lungius,  <junm  natura  •cettei,  protu- 
liSMCs  ut  cum  ad  uUimuin  animo  conttndissemus,  ihi 
tamenj  ubi  oportetf  consisttremas ;  and  yet  himself 
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mij;;ht  have  said,  Munitit  sum  minor  ipse  tneis;  for  it 
was  his  own  fault,  though  not  in  so  extreme  a  de^ve. 

Anotht-r  fault  likew  hte  much  of  tiiis  kind  h&tli 
been  incident  tu  leiuned  men ;  which  is,  that  they 
have  esteemed  the  preservation,  pood,  and  honour  of 
their  countries  or  uiastAfrs.  before  their  own  fortunes 
or  safeties.  For  so  uiith  nentosthenes  unto  the* 
Athenians :  "  If  it  please  you  to  note  it,  my  counsels 
"  unto  yon  are  not  sucli,  whereby  I  should  grow 
•*  preat  amongst  yon.  and  you  becuuie  little  amongst 
"  the  Grecians :  hut  they  lie  of  that  nature,  as  they 
"  arc  sometimes  not  good  for  me  to  give,  but  are  al- 
*•  Wiiys  giMui  for  you  to  follow."  And  so  Seneca, 
after  he  had  conscci-ated  tliat  QumfjucnniuTU  Neronis 
to  the  eternal  plory  of  learned  gm't-nuirs,  held  oii  his 
honest  and  loyal  course  of  ^ood  and  free  counsel, 
after  his  master  jfrew  extremely  corrupt  in  his  go- 
vernment. Neither  can  this  [xiinl  otiieruise  he ;  for 
Icamin;^  endueth  mens  minds  with  a  true  wnse  of 
the  frailty  of  their  persons,  the  casualty  of  their  for- 
tunes, and  the  disunity  of  their  soul  and  vocation  :  so 
that  it  is  impossible  for  them  to  esteem  tliat  any 
greatness  of  their  ou-n  fortune  can  be  a  true  or 
worthy  end  of  their  lH>in^  and  ordaiiiment ;  and 
therefore  are  desinms  to  ^vi'  tlieir  aceount  to  (^od, 
and  m  likewise  to  their  masters  under  <Tod  {&&  kiii^n 
and  the  slates  tliat  they  serve)  in  these  words :  Fxce 
iibi  iuerifeci,  and  not  Kcce  mihi  lucrifeci :  whereas 
the  corrupter  sort  of  mere  jmliticians,  tliat  have  not 
their  thmi^'hts  established  by  h'aniin!^  in  the  love  and 
ajipivlH-iisiun  of  duty,  nor  ever  look  abroad  into  uni- 
versality, do  refer  all  tliin/^  to  themselves  and  thrust 
Ihcniselvcs  into  tlic  centiv  of  the  world,  as  if  all  line* 
should  meet  in  them  luid  their  foilunes;  never  caring, 
in  all  tempests,  what  becomes  of  the  ship  of  state,  sa 
they  may  sa\T  themselves  in  the  <0(*kl>oat  of  their 
«un  fortune;  whereas  men  that  feci  the  weiglil  of 
duty,  and  know  the  limits  of  self-love,  use  to  moke 
\^oA  their  pI^lc<;^^  and  duties,  thmiph  with  peril.  And 
if  they  stand  in  seditious  and  violent  alterations,  it  ii 
rather  the  reverence  wfiich  manv  times  botli  advene^ 
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parties  do  ^ve  to  honesty,  than  an}'  versatile  advan- 
tage of  their  own  carria^.  But  for  thiit  |ioint 
of  tender  sense,  and  fust  (jbiigation  of  duty,  m  hioh 
learning  dotli  endue  the  mind  witlial,  hoirsoever  for- 
tune may  tax  it,  and  many  in  the  depth  of  their 
corrupt  principles  may  dcspi)*e  it,  yet  it  will  receive 
an  open  allowance,  and  tbereL'ore  needs  the  less  dis- 
proof or  excusation. 

Another  faixlt  incident  commonly  to  lefurned  men, 
which  may  be  more  prtrbiiljly  deiended  t)ian  truly 
denied,  itt,  that  they  fail  sometimes  in  applying  them- 
selves to  particular  {>ei'!iuns :  which  want  of  exact  ap' 
plication  ariseth  from  two  causes ;  Llie  one,  because 
the  larf^eness  of  their  mind  can  hardly  confine  iUelf  to 
dwell  in  the  esipiisite  observation  or  exaininaiion  of 
the  nature  and  customs  uf  one  |)ersan :  for  it  is  a 
gpeccli  for  a  lover,  and  not  fur  a  wise  man  :  Satis 
magnum  alter  alteri  theatrum  sumus.  Nevtrtheless 
1  filtall  yield,  that  he  thai  cannut  contract  the  sig:ht  of 
liis  mind,  as  well  as  disperse  and  dilate  it,  wautetli 
a  great  laeiilty.  But  there  is  a  Keeond  eause,  which 
bt  no  inability,  but  a  rejection  upon  choice  and  judg- 
ment :  for  the  honest  and  just  botmds  of  observation, 
by  one  person  upon  another,  extend  no  farther,  but 
to  understand  him  sufficiently,  whereby  not  to  give 
him  offence,  or  whereby  to  l>e  aUe  to  give  liim  faith- 
fill  counsel;  or  whereby  to  stand  upon  reasonable 
guard  and  caution,  in  respect  of  a  man's  self:  but  to 
be  speculative  into  another  man,  to  the  end  to  know 
how  to  work  him.  or  wind  liim,  or  guveni  liim.  pro- 
ceedetli  from  a  heart  that  is  double  and  cluven.  and 
not  entire  and  ingenuous;  which,  as  in  friendship  it 
is  want  of  integrity,  so  Utwards  princes  or  su|ieriors, 
is  want  of  duty.  For  the  custom  of  the  Levant, 
which  is,  that  subjects  do  forbear  to  gaze  or  fix  Uieir 
eyes  upon  princes,  is  in  the  tmtwanl  ceremony  bar- 
barous, hut  the  mornl  is  goml :  for  men  ought  nut,  by 
cunning  and  U'nt  observalions.tu  pierce  and  penetrate 
into  the  hearts  of  kings,  which  the  Scripture  hath  de- 
clareil  to  Iw  inscnitnble. 

There  is  yet  another  fault  (witli  which  I  will  cod- 
c  2 
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elude  this  part)  ivhich  is  r^cn  noted  in  learned  men, 
thiit  they  do  many  tinwis  fiiil  to  olwcrve  decency  and 
discretion  in  their  Iwhavio^ir  nnd  carriat^.  and  com- 
mit errors  in  small  and  ordinary  {>oints  »r  action, 
so  as  the  vul^r  sort  of  capacities  do  moke  a  judg- 
ment of  them  in  pi-eatcr  matters,  by  that  which  tliey 
find  wanting^  in  them  iu  snialler.  But  this  conse- 
fjuence  doth  often  deceive  men,  for  which  I  do  refer 
tiiem  over  to  that  which  was  said  by  Themlstocles. 
arrogantly  and  uncivilly  hcing  applied  to  himself  out 
of  his  OMHi  mouth  ;  but,  being- applied  to  the  general 
state  of  this  (|uesti(m»  pertinently  and  Justly  ;  when, 
being  invited  to  touch  a  luto,  he  :iaid,  "  He  could 
**  not  fiddle,  but  he  could  make  a  small  town  a  great 
"  slate.**  So,  no  doubt,  many  may  Ix'  well  seen  in 
le  imssages  of  goreniment  and  policy,  which  are  to 
?k  in  Kttle  and  punctual  occasions.  I  refpT  them 
"also  Id  that  V  Iiich  Piaio  said  uf  his  master  Sorrales, 
whom  he  compared  to  the  gallypots  uf  apothecaries 
which  on  the  outside  had  apes  and  nwls,  and  antiques 
but  containwl  within  sovereign  nnd  precious  liquors 
and  confections  ;  acknowledging,  that  to  an  external 
report  he  was  not  without  supei-ficial  levities  and: 
dcformllies.  but  was  inwardly  replenished  with  ex- 
cellent virtues  nnd  powers.  And  so  much  touching" 
the  point  of  manners  nf  IcaTned  men. 

But  in  the  mean  time  I  have  no  purpose  to  gh'e 
allowance  to  some  conditions  and  courses  base  and 
unworthy,  wherein  divers  professors  of  learning  have 
wronged  themselves,  and  gone  loo  far  ;  such  as  were 
those  tjencher  philosophers,  which  in  the  later  age  of 
the  Roman  state  were  usually  in  the  houses  of 
great  persons,  tiring  little  better  limn  solemn  pa- 
rasites; of  which  kind,  hucian  mukeih  a  nieny  de- 
scription of  the  philosopher  that  the  great  lady  took 
lo  ride  with  her  in  her  coach,  and  would  neetls  have 
him  carrip'  her  little  dog.  w  hich  he  doing  officiously, 
and  yet  uncomely,  the  page  scofied,  and  said,  **  That 
"  he  doiibteil,  tlu-  pblkjsopher  of  a  Stoic  would  turn 
*'  to  be  a  (\nic."  But  above  all  tlie  rest,  the  gros» 
and  palpable   flattery,  whrreuoto   many,  not    un- 
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learned,  have  abased  and  abused  their  wits  and  pens, 
turning,  asDu  Bai-tji-Hsaithr  Hecuba  into  Helena,  and 
Faustina  into  Lucrelia,  hath  most  diminished  the 
pnce  and  estimation  of  learning.  Neither  is  the 
modern  dedications  of  books  and  n-ritings,  ait  to 
patrons,  to  be  commended :  for  that  bookx,  such  as 
are  woithf  the  name  of  books,  ought  to  have  no 
patrons  but  truth  and  reason.  And  the  ancient 
custom  iras,  to  dedicate  them  only  to  private  and 
equal  friends,  or  to  intitle  the  books  with  tlieir 
names ;  or  if  to  kin^rs  and  great  persons,  it  was  to 
some  such  as  the  argument  of  the  book  was  fit  and 
pro]rer  for :  but  these  and  the  like  courses  nuy  de- 
serve rather  reprehension  than  defence. 

Kot  that  I  can  tax  or  condemn  the  mari^ratiun  or 
appUcatiun  of  learned  men  to  men  in  turtune.  For 
the  answer  was  good  lliat  Diogcuis  made  to  one  tliat 
a&ked  him  in  mockery,  *'  (low  it  came  to  pass  that 
'*  piiiLosopbers  were  the  fulluwerti  of  j-ich  men,  and 
•*  not  rich  men  of  philosophers  ?"  He  answered 
soberly,  and  yet  sharply,  "  Because  the  one  sojt  knew 
**  what  they  had  need  of,  and  the  otner  did  not." 
And  of  the  like  nature  was  the  answer  which  Ari- 
stippus  made,  when  having  a  petition  to  )>iony5ius. 
and  no  ear  given  to  him,  he  fell  down  at  his  fert ; 
whereupon  Dionysius  staid,  and  gave  him  tlie  beatv 
ing,  iind  granted  it ;  and  afterward  some  person, 
tender  on  the  bclialf  of  phib&ophy,  reinoved  Ari. 
stippuis,  that  he  would  offer  tlic  profession  of  philo- 
sophy skiclt  an  indignity,  as  for  a  private  suit  to  fall 
at  a  tyrant's  fceL  But  be  answered.  "  It  was  not  liis 
'*  fault,  but  it  was  the  fault  of  Diony&ius,  that  be  itad 
"  his  ears  in  his  feet."  Neither  was  it  accounted 
weakness,  but  discretion  in  him  tluit  would  not 
dispute  \i\s  best  with  Adiianus  Caesar;  excusing 
himself,  "  Tliat  it  was  re;ison  to  yield  to  him  that 
"  commanded  thirty  legions. '  These  and  the  like 
applications,  and  stooping  to  points  of  necessity  and 
i:oiivenieute,  caiinut  be  disillawed  :  for  though  they 
may  have  some  outward  basfness,  yei  in  a  judgment 
truly  made,  they  are  to  be  aceumited  submissions  to 
tbe  occaiuon,  and  not  to  the  pcnon. 
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Now  T  proceed  to  those  errors  aitd  vanities,  which] 
]iavr  intervened  amongst  the  stuiUes  tliemselves  of] 
the   learned,  which  is  that  whidi  is  principal   ondi 
proper  to  the  i)rcsent  arpiment ;  wherein  my  purpose  \ 
is  not  to  make  a  justification  of  the  erroi-s,  bxit.  br  a 
censure  and  separation  of  the  errors,  to  make  a  justi- 
fication of  that  which- is  jjood  and  sound,  and  to  de- 
liver that  from  the  aspersion  of  the  other.    For  we 
see,  that  it  is  the  manner  of  men  to  scandalize  and 
deprave  that  which  retaineth  the  state  and  virtue,  hy 
takinc;^  advanta^upon  that  which  is  corrupt  and  de- 
generate; as  tiie  heathens  in   the  primitive  Church 
used  to  blemi^^h  and  taltit  the  Christians  with  tha 
faults  and  con-uptions  of  hereticks.     But  neverthelesa 
F  have  no  meaning  at  this  time  to  make  any  enact 
animadversion  of  the  errors  and  impediments  in  mat- 
ters of  leaniinj:^.  which  are  more  secret  and  remote 
ft*om  vulgar  opinion,  but  only  to  speak  unto  such 
as    do  fall    under,   or    neai"  unto,   a    popular  ob- 
sei-vation. 

There  be  therrfore  chiefly  three  vanities  iu  studies, 
whereby  learning  hath  been  most  traduced.  Yot 
those  things  we  do  esteem  vain,  which  are  either 
felse  or  frivolous,  those  which  either  have  no  truth, 
or  no  use  :  and  those  j)ersons  we  esteem  vain,  which 
nre  either  credulous  or  curious;  and  curiosity  is 
either  iu  matter,  or  words :  so  that  in  reason,  ns  well 
as  in  experience,  tliere  fall  out  to  be  lhej*e  three  dis- 
teratKrs,  a&  I  may  term  them,  of  learning :  the  first, 
fantastical  learning;  the  second, contentious  learning; 
and  the  last,  delicate  learning ;  vain  imaginations, 
vain  altercations,  and  vain  affectations ;  and  with  the 
last  I  will  begin. 

Martin  Luther,  conducted  no  doubt  by  an  liigher 
pruWdence,  but  in  discounfe  of  reason,  finding  what 
a  proi'ince  he  had  undertaken  against  the  bi^op  of, 
Rome,  and  the  degencTa(e  traditions  of  the  church, 
nnd  finding  bis  own  solitude,  being  no  ways  aided 
by  the  opinions  of  lus  own  time,  was  enforced  to 
nwake  ail  antiquity,  and  to  rail  former  times  to  his 
succour,  to  make  a  party  against  the  present  time. 
So  that  the  ancient  atithors,  both  in  divinity,  and  in 
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liamonity,  which  had  lont;  time  slept  in  librarieiit 
began  genei-ally  to  be  read  nnd  revolved.  This  by 
cQi]sc(|iicnce  did  draw  on  n  necessity  of  a  nioi-c  exqui- 
site travel  in  ijie  langiiagCH  original,  wherein  these 
authors  did  u-ritc,  for  the  better  uiideretandiiig'  of 
those  authm-!),  and  the  better  advantage  of  pressing 
and  npplying  their  words.  And  thereof  grew  ag^n 
a  delight  in  their  manner  of  ^t)  le  and  phrase,  and  an 
admiration  of  that  kind  of  HTitiug ;  which  was  much 
furthered  and  precipitated  hy  the  enmity  and  opposi- 
tion, that  the  pr«i>ounders  of  those  primitive,  but 
seeming  new,  ojiiiiions  had  against  the  schooluicu, 
who  were  generally  of  the  contrary  part,  and  ^i  hose 
writings  were  altogether  in  a  diflering  style  and  form. 
taking  liberty  to  coin,  and  frame  new  termii  of  ait 
to  express  their  own  sense,  and  to  avoid  circuit  of 
speech,  without  regard  to  tJie  purcness.  pleasant- 
ness, and,  as  I  may  call  it,  lawfulness,  of  the  phrase  or 
word.  And  again,  because  the  givat  labour  then 
was  with  the  people,  of  whom  the  Phariaccs  were 
wont  to  say,  Exccrabilis  ista  iurba,  aiue  noit  fiovit 
iegem  ;  for  the  winning  awd  |KTsmuling  of  them, 
tt^re  grew  of  necessity  in  chief  fn-ice  and  request, 
eloquence  and  variety  of  discourse,  as  the  fittest  and 
forcibtest  access  into  the  capacity  of  tlie  viUgar  sort : 
pjP)  that  these  four  causes  concumng,  the  admiration 
of  ancient  authors,  the  hate  of  the  schoolmen,  the 
exact  study  of  knguages.  and  the  efficacy  of  preach- 
ing, did  bring  in  an  aftected  study  of  eloquence, 
and  Ciiliia  of  speech,  which  then  began  to  flourish. 
This  grew  speedily  to  an  excess;  for  men  began  to 
hunt  moiv  after  words  than  matter ;  and  more  after 
the  choiceness  of  tlie  plirase,  and  the  round  and 
clean  compusilion  of  the  sentence,  and  the  sweet 
falling  of  the  clauses,  and  tlie  varying  and  illustration 
of  tlieir  works  wiUi  tropes  and  figures,  than  after  tlie 
weight  of  matter,  worth  of  subject,  soundness  of  ar- 
gument, life  of  invention,  or  depth  of  judgment 
'ITien  gri!W  the  flowing  and  walry  vein  of  (^siirius, 
the  Portugal  bisliop,  to  lie  in  price.  Then  did  Stur- 
mius  spend    such    infmitc  and  curious  pains  upon 
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Cicero  the  orator,  and  I  lermc^nes  the  rhetorician, 
besides  his  own  books  of  [v?riods.  and  imitation,  and 
the  Uice.  Then  did  Car  of  Cambrid^,  and  AscHam, 
with  their  lectures  and  writing?*,  almost  deify  Cicero 
and  Opmoslheni'S.  and  athire  fdl  young  men,  that 
were  Ktudious,  unto  that  delicate  and  polishrd  kind 
of  learning.  Then  did  Erasmus  take  ocx'asinn  to 
make  the  scoffing  echo ;  Decern  annos  comun/psi  in 
legettdo  Cicerone :  and  the  echo  answered  in  (ireek, 
"O*!,  Asine.  Then  grew  the  learning  of  the  school- 
men to  be  utterly  despised  as  hflrbaroiifl.  In  sum, 
the  whole  inclination  and  lient  of  those  times  was 
rather  towards  cnpia,  than  weight. 

(Here  therefore  b>  the  first  distemper  of  learning, 
when  men  study  words,  and  not  matter :  whereof 
though  I  have  represented  an  example  of  late  times, 
yet  it  hath  Iiecn,  and  will  Ik*  secundum  ituijus  ct  minus 
m  ail  time.  And  how  is  it  possible  but  this  should 
have  an  operation  to  discredit  learning,  even  with 
vulgar  capacities,  when  they  see  Icarne<l  mens  works 
like  the  first  letter  of  a  |)atcnt,  or  limned  book ; 
which  though  it  hath  large  flouiishes,  yet  it  is  but  a 
letter?  It  seems  to  me  that  l*ygmalion's  frenzy  is  a 
good  emWem  or  portraiture  of  this  vanity  :  for  w  ords 
ve  but  the  iniai^es  of  matter,  and  except  they  have 
life  of  reason  and  invention,  to  fall  in  love  with 
them  is  all  one,  as  to  fall  in  love  with  a  picture. 

But  yet,  notwithstanding,  it  is  a  thing  not  hastily 
to  be  condemned,  to  clothe  and  adorn  the  obscuritv« 
even  of  philosophy  itself,  with  sensible  and  pLau^iUe 
elocution ;  for  hereof  we  have  givat  examples  in 
Xenophon.  Cicero,  Seneca,  Plutarch,  and  of  Plato 
also  in  some  d^ree;  and  hereof  likewise  there  is 
great  use :  for  surely,  to  the  severe  inquisition  of 
truth,  and  the  deep  progress  into  ]>hiIosophv,  it  is 
some  hindrance  ;  because  it  is  too  early  satisfactory 
to  the  mind  of  man,  and  qurncheth  the  desire  of 
farther  search,  before  we  come  to  a  just  period : 
but  then,  if  a  nuin  be  to  have  any  use  of  such  know- 
ledge in  civil  occasions,  of  conference,  counsel,  per- 
suasion, discourse,  or  the  like ;  then  shall  he  find  it 
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prepared  to  his  hands  in  those  authors  which  write 
in  that  manner.  But  the  excess  of  this  i^  so  justly 
contempt  ililc,  tJiat  as  Ilofcules.  when  he  saw  the 
image  of  Adrmis,  Vtmus's  minion,  in  a  temple,  said 
in  disdain.  Nil  sacri  es ;  so  there  is  none  of  Her- 
cules's  followers  in  leaminR',  that  is,  the  more  severe 
and  laborious  sort  of  inquirers  into  truth,  but  will  de- 
spise those  delicacies  and  affectations,  as  indeed  capa- 
ble of  nn  dirineness.  And  thus  much  of  the  first  dis* 
ease  or  distemper  of  learning. 

The  second,  which  foUoweth*  ia  in  nature  womc 
than  tlic  former  :  for  as  substance  of  matter  is  better 
than  beauty  of  words,  so,  ^Hitrariwise,  vain  matter 
is  worse  tlian  vain  words ;  wherein  it  seemeth  the 
reprehension  of  St.  Paul  was  not  only  proj>er  for 
those  times,  but  prophetical  for  the  times  following; 
and  not  only  respective  to  divinity,  but  extensive  to 
all  knowled^ :  Devlin  profanm  voawt  novitates,  et 
nppoitt  tones  falsi  nominissciefitiw.  I"  or  he  assigneth 
two  maHcs  and  badges  of  suspected  and  falsified 
science :  the  one,  the  novelty  and  strangeness  of 
terms;  the  other,  the  strictness  of  [wsitions,  whicli 
4f  necessity  doth  induce  uppositions.  and  so  questiona 
and  altercations.  Surely,  like  as  many  substances  iu 
nature  which  are  sulid,  do  putril'y  and  corrupt  into 
worms ;  so  it  is  the  property  of  good  and  sound 
knuulci]<;e,  to  putrify  and  dissolve  into  a  number  of 
subtle,  idle,  unwhulesome,  and,  as  I  may  term  them, 
venruculate  questions,  which  have  indeed  a  kind  of 
quickness,  niid  life  of  spirit,  but  no  soundness  of 
matter,  or  <,'»()dncss  of  quality.  This  kind  of  dege- 
nerate learning  did  chiefly  reign  amongst  the  school- 
men, who,  having  sharp  and  strong  wits,  and  abun- 
dance of  leisure,  and  small  vajiety  of  reading;  but 
their  wits  being  shut  up  in  the  cells  of  a  few  authorH, 
ehiefly  Aristotle  their  dictator,  as  their  persons  were 
shut  up  in  the  celLs  of  monasteries  and  colleges,  and 
knowing  tittle  history,  either  of  nature  or  time,  did, 
out  of  no  grcat  quantity  of  matter,  and  infinite  agita- 
tion of  wit,  spin  out  unto  us  those  laborious  webs  of 
teariung,  wlucb  ai-c  extant  in  their  booka.     For  the 
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wit  and  mind  of  man.  if  it  work  upon  matter,  which 
is  the  contcmplnlioii  of  the  creaturesof  God,  worketh 
according  tj>  tlie  stufl',  and  is  limited  thereby  : 
but  if  it  work  upon  itself,  a<t  the  spider  warketh  his 
woh.  tlien  it  is  endless,  and  brings  foith  indeed  cob- 
«*ch<i  of  learning,  aflmirahle  for  the  fineness  of  thread 
and  work,  but  of  no  substmice  or  profit. 

This  same  unprofttiihle  siiblilty  or  curiosity  is  of 
two  sorts ;  either  in  the  subject  itself  that  they  handle, 
when  it  is  a  fruitless  speculation,  or  controversy, 
whereof  there  are  no  small  number  both  io  divinity 
and  philosophy,  or  in  the  manner  or  method  of  hand- 
ling of  a  knowlcdgt?,  which  amongst  them  was  this  ; 
upon  every  particular  position  or  assertion  to  frame 
objections,  and  to  those  objections,  solutions ;  whicli 
solutions  were  for  the  most  part  not  confutations, 
but  distinctions  :  whereas  indeed  the  strength  of  all 
sciences  is.  as  Uie  strength  of  the  old  man's  feggot, 
in  the  band.  •  For  the  harmony  of  a  science,  supiK»rt- 
ing  each  part  the  other/  is  and  ought  to  be  thu  true 
and  brief  confutation  and  supi)ression  of  all  the 
smaller  sort  of  objections.  But,  on  the  other  side, 
if  you  take  out  every  axiom,  as  the  sticks  of  tlie 
faggot,  one  by  one,  you  may  quarrel  with  them,  and 
bend  them,  and  break  them  at  your  pleasure  :  so  that 
as  wtt^  said  of  Seneca,  Verborum  mintitiis  remmfran' 
git  ftondera :  so  a  man  may  truly  say  of  the  school- 
men, Quastionum  minutiis  scicntiarumfyaugunt  go- 
liditatem.  For  were  it  not  better  for  a  man  in  a  fair 
room,  to  set  up  one  great  light,  or  branching  caudle- 
stick  of  lights,  than  to  go  about  with  a  small  watch 
candle  into  every  comer?  And  such  is  tlieir  method. 
that  rests  not  so  much  upon  evidence  of  tnitli  prox'cd 
by  arguments,  authorities  similitudes,  examples,  as 
upon  pai'tiaUar  confutations  and  solutions  of  every 
scrupW.  caviliation,  and  objection ;  breeding  for  the 
mo>il  [tart  one  question,  as  fast  as  it  sotvcth  another ; 
even  as  in  the  former  resemblance,  when  you  carry 
the  light  into  one  corner,  you  darken  the  rest :  so 
that  the  fable  and  fiction  of  Scylla  seemeth  to  be  a 
lively  im;tge  of  this  kind  of  philosophy  or  knowledge. 
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«-hic)i  was  transAinncd  into  a  comely  rir^n  for  tb« 
ipper  \wais\  but  then.  Candida  sucdnctam  latraati- 
\ut  inyinina  monstiis :  so  the  f^neralities  of  tlte  sc1um)1- 
^moii  arc-  tur  a  while  ^ood  and  proportionable ;  but 
iheUt  when  you  descend  into  their  distinctions  and 
asion!^,  in&tead  of  a  fruitful  wotnb,  for  the  use  and 
iif  ntan':i  life,  they  end  in  uiunstrous  alterca- 
tions, and  barking  c)uestion8.  So  as  it  is  not  pos< 
but  this  (|uality  of  knowledge  must  fall  under 
lor  contempt,  the  people  being  apt  to  contemn 
tnith  upon  occasion  of  controversie»  and  altcivations, 
and  to  think  they  are  all  out  of  their  way  which 
never  meet:  and  when  they  see  mich  dig^ladiatinu 
About  subtilties,  and  matters  of  no  use  or  moment, 
easily  fall  upon  that  jud^icnt  of  Oionysius  of 
Sjrracusa,  f^erba  ista  sunt  saium  otiosorum, 
Nutwithstandirif^,  certain  it  is  that  if  those  9chool- 
1,  to  their  ^^at  thirst  of  truth,  and  unwearied 
ivel  of  wit,  had  joined  variety  and  uuiver?ality  of 
iag  and  contemplation,  they  had  prored  excel* 
lif^hts,  to  the  p-eal  advancement  of  all  learning 
and  knowie<lge ;  biit  ;is  they  are,  they  are  great 
undertakers  indeed,  and  tierce  with  dark  keeping : 
but  as  in  the  iiKjuiry  of  the  divine  tnith.  their  pride 
jnrlined  to  leave  the  oracle  of  God's  word,  and  to 
vani^  in  the  mixture  nf  their  own  inrentinns ;  so  in 
the  inquisition  of  niitiire,  they  ever  left  the  oracle  of 
trtd'K  works,  and  adored  the  deceivini;  and  deformed 
imae^  which  the  unequal  mirror  of  their  own  minds* 
or  a  few  i-cccivcd  authoi-s  or  principles,  did  represent 
unti)  thcni.  And  thus  much  for  the  second  disease 
of  lenming^. 

I'or  the  third  vice  or  diseaw  of  leaniing,  which 
concemeth  deceit  or  imtruth,  it  is  of  all  the  rest  tlic 
foulest;  a*  that  which  doth  destroy  the  essential 
[fbrni  of  knowledge;  wliich  is  nothin;^  but  a  repre- 
sentation of  tvuth  ;  tor  the  truth  of  bcin^,  and  the 
truth  of  knowinff  ore  one,  diflerinfr  no  more  than  the 
i^iirect  beam,  and  the  beam  reflected.  This  ^ice 
therefore  hrancheth  itself  into  two  sorts ;  delight  in 
(jeceivinf;,  and  aptness  to  be  deceived ;  impostiu'c  and 
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credulity ;  wliicli,  alUiough  they  appear  to  be  of  a 
diverse  nature,  the  one  sceminf^  to  proceed  of  cun- 
ning, and  the  other  of  simplicity ;  yet  cei't^uly  they 
do  fm-  the  most  part  concur :  for  as  the  verse  noteth, 

i^ercontatoixm  fngitc,  nam  garrulus  idem  est : , 
an  inquisitive  man  is  a  prattler :  so  upon  the  like 
reason,  a  credulous  man  is  a  deceiver :  as  we  see  it  in 
fame,  that  he  that  will  easily  believe  rumours,  will 
as  easily  aufi^ent  rumours,  and  add  somewhat  to 
them  of  his  own  ;  which  Tacitus  wisely  noteth,  when 
he  saith,  Fiu^uni  simul  creduntque:  so  g^at  an 
affinity  hath  fiction  and  belief. 

This  facility  of  credit,  and  accepting  or  admitting 
thinpi  weakly  authorized  or  warranted,  is  of  two 
kinds,  according  to  the  subject:  for  it  is  either  a 
belief  of  history,  as  the  lawyers  speak,  matter  of  fact ; 
or  eUe  of  matter  of  art  and  opinion :  as  to  the 
former,  we  see  the  exi)ericnce  and  inconvenience 
of  this  eiTor  in  ecelesiastical  history,  which  hath  too 
eaaily  received  and  registered  rejwrts  and  narrations 
of  miracles  nTou^ht  by  martyrs,  hermits,  or  monks 
of  the  desert,  and  other  lioly  men,  and  tlieir  rclicks, 
shrines,  chapels,  and  images :  which  though  they  had 
a  passa^*  for  time,  by  the  i^oronce  of  the  jieople, 
the  superstitious  simplicity  of  some,  and  the  politic 
toleration  of  others,  holding'  them  but  as  divine 
poesies :  yet  after  a  period  of  time,  when  the  mist 
b^an  to  deal-  up,  they  grew  to  be  esteemed  hut  oa 
old  wives  fables,  impostures  of  the  clergy,  illusions 
of  spirits,  and  badges  of  antichrist,  to  the  great  scan- 
dal and  detriment  of  religion. 

So  in  natural  history*  we  see  there  hatli  not  bcca 
that  choice  and  Judgment  used  as  ought  to  have 
been,  as  may  apjwar  in  the  writings  of  Plinius,  Car- 
danus,  Albertus,  and  divei-s  of  the  Arabians,  being 
firaught  with  much  fabulous  nwtter,  a  great  part  not 
only  untrieil,  but  notoriously  untrue,  to  tlie  great 
derogation  of  the  credit  of  natural  philosophy  with 
the  grave  and  sol«?r  kind  of  wits:  wherein  the  wis- 
dom and  inti^rity  of  Aristotle  is  wortliy  to  be  »b- 
lerved,  that,  having  made  so  diligent  and  exquisitK 
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ft  history  of  linng  creatures,  hath  mingled  it  sparingfr 
with  any  vain  or  feigned  matter;  and  yet,  on  the 
other  side,  hath  cast  all  prodigious  narrations,  nliich 
he  thought  worthy  the  recording,  into  one  book  :  ex- 
cellently discerning  that  matter  of  manifest  truth, 
audi,  nhereupon  obeervation  and  rule  was  to  be  built, 
was  not  to  be  mingled  or  weakened  with  matter  uf 
doubtful  credit ;  and  yet  again,  that  rarities  and  re- 
ports, that  seem  incredible,  arr  not  to  he  suppressed 
or  dented  to  the  memnrj'  of  men. 

And  as  for  the  facility  of  credit  which  is  yielded 
to  arts  and  opinions  it  is  likewise  of  two  kinds, 
either  when  too  much  liclief  Is  attributed  to  the  arts 
tbemscives,  or  to  aTtain  authors  in  any  art.  The 
sciences  themseh-cs,  which  have  had  !»etter  intelli- 
gence and  confedemcy  with  the  imagination  of  man, 
than  with  his  reason,  are  three  in  niimlwr:  astrology, 
natural  magic,  and  alchemy  ;  of  v  hidi  sciences, 
nererlhclcss,  tlie  ends  or  pretences  are  iiolilc.  For 
astrology  prctcndeth  to  discover  that  correspondence, 
concatenation,  which  is  between  the  sU]>erior 
globe  and  the  infeiior.  Natural  magic  pretendeth 
to  call  and  reduce  natural  philosojiby  from  ^ariety  of 
speculations  to  the  magnitude  of  works ;  and  alclie- 
my  pretendeth  to  make  separation  of  all  the  unlike 
parts  of  bodies,  which  in  mixtures  of  nature  are 
imnrporate.  But  the  derivations  and  proscctitiuns 
to  these  ends,  both  in  the  theories  and  in  the  prac- 
tices,  are  full  of  error  and  vanity ;  which  tbe  great 
professors  themselves  have  sought  to  veil  over  and 
conceal  by  enigmatical  writings,  and  referring  lliem- 
jtelves  ti*  auricular  traditions  and  such  other  devices, 
to  save  the  credit  of  impostors:  and  yet  surely  to 
alchemy  this  right  is  due.  that  it  may  be  compared  to 
the  husbandman  whereof  jEsop  makes  the  fable; 
that,  when  he  died,  told  his  sons,  that  he  had  left 
unto  them  gold  buried  under  ground  in  Ids  vineyard : 
and  they  digged  over  all  the  ground,  and  gold  they 
found  none;  but  by  reason  of  their  stirring  and  dig- 
ging the  mould  about  the  roots  of  their  vines,  they 
had  n  great  vintage  the  year  following :  so  assiu-edly 
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the  nearcli  and  »tfi'  to  make  ^lii  liatli  brought  to  Hgh 
&greut  number  of  ^ood  nnd  i'niitful  inventions  and^ 
cxpf-'rimeiits,  as  wi-ll  for  the  di^osiug  d"  nature, 
for  the  use  oC  nmn's  life, 
I  .  And  as  for  the  ovcmiuch  credit  tliat  hath  bccnj 

/  given  unto  authors  in  sciences,  in  nmkiii^'-  them  djc»i 
ta  tors,  that  their  words  sltouM  stand;  and  not  coii-j 
suls  to  give  advice ;  the  damage  is  infinite  that  sci* 
ences  have  received  thereby,  as  the  principal  cause' 
that  hath  kept  them  lo«',  at  a  ritay,  without  ifrowUi' 
or  advancement.  For  hence  it  hath  come,  that  ini| 
arts  nictrhanicaJ.  the  fii>t  deviM  i-  romL-s  shortest,  and 
time  addeth  and  pcrfecleth  :  but  in  sciences,  tlic  tii-»t 
author  f^oetb  farthest,  aud  tinie  loseth  and  corrupteth. 
So  we  see,  artillery,  sailing,  |U'iiitiu^,  and  the  like, 
were  f^^tisly  inana^-d  at  the  first,  and  by  time  ac- 
commodated and  retined  :  but  contrariwii^e  the  jihi- 
losophies  and  sciemx's  uf  Aristotle,  PIntu,  Deuio* 
critus,  Hippocrates,  Kuelides,  Archimedes,  of  must 
vigour  at  the  first,  and  by  time  d^Ejienerate  and  eui- 
l»ased;  whereof  the  reason  is  no  other,  but  timt  in  the 
fiirmer  many  wits  and  iiidustrie^s  have  contributed  in 
one;  and  in  the  latter,  many  wit^  and  indui<tnc> 
have  been  spent  about  tlic  wit  of  some  one,  whom 
many  times  they  have  rather  depraved  than  illus- 
trated. For  08  wat*T  will  not  ascend  higher  than  tlie 
level  of  the  first  vjn-irig-head  from  wlierice  it  descend- 
eth,  so  knowledge  derived  from  Aiistotle.  and  ex- 
empted from  liberty  of  exainiiiation,  will  not  rise 
DgaJn  higher  than  the  knowled^'c  of  ArUtotle.  And 
tiicrefore  lUthDuglt  the  [wsition  be  goott,  Oportet 
dUcentem  credere;  yet  it  must  be  coupled  with  this. 
Oportct  edoctumjudtcntt :  for  disciples  do  owe  unto 
uiastei'S  only  a  tem|>orary  belief,  and  u  sus[)eu^un  oCj 
their  own  judf^neut  till  they  be  fully  ittstnicted,  and 
not  an  aljsidute  re&i^imtioii,  or  iieiiittual  captivity  s 
nnd  tlierefore,  to  coiichide  tliis  point,  1  will  say  no 
more :  but  so  let  great  authors  have  their  due,  ai 
tirnf,  which  is  the  author  of  authors,  lie  not  de- 
prived of  liis  due,  which  is,  farther  and  farther  ta 
discover  tnith.     Thus  I  have  gone  over  these  three 
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diseases  of  learning;  besidds  the  which,  there  ar« 
some  other  rather  peccant  liiimours  than  formed  du- 
eases.  whidi  nevertheless  are  not  so  secret  and  in- 
triosic,  hut  that  they  fall  under  a  popular  observa- 
tion and  tnulucemeiit,  and  therefore  are  not  to  be 
passed  over.  ^ 

TTie  first  of  these  is  the  extreme  affectinfr  of  two 
extretnilies :  the  one  antiquity,  the  other  novelty ; 
wherein  it  seeraetli  the  cliildi-en  of  time  do  take  after 
the  nature  and  malice  uf  the  iather.  For  a^  he  de- 
voureth  liis  children,  so  one  of  them  seeketh  to  de- 
vour and  suppress  the  other,  while  antiquity  envieUt 
there  should  be  new  additions,  and  novelty  cannot 
be  content  to  add,  hut  it  must  deface ;  surely,  the* 
advice  of  tlie  prafihet  is  the  true  direction  in  this  mat- 
ter, State  super  viax  antiquax,  ct  vidcte  quanam  sit 
via  recta,  et  bona,  et  ambulate  in  en.  Anti(]uity 
deaervetti  tluit  reverence,  that  men  should  niiike » 
Aland  lhereu|>on,  and  dLscuv<T  wiiat  is  the  best  way  ; 
but  when  tlic  discoverx*  is  well  taken,  then  to  make 
progression.  And  to  speak  truly,  Anttquttas  secuiif 
Juventxts  muvdi.  These  times  arc  the  ancient  times, 
when  the  world  is  ancient,  and  not  those  which  wc 
account  ancient  ordint  retrogrado,  by  a  computation 
backward  from  ourselves. 

Another  error,  induced  by  the  former,  is  a  distrust 
(hat  any  thing  should  be  now  to  be  found  out,  which 
the  world  sliould  have  misiied  and  passed  over  so 
long  time;  as  if  the  snme  objection  were  to  be  made 
to  time,  that  Lucian  inaketh  to  Jupiter,  and  other 
the  heathen  gods,  of  w  hich  he  wondereth  that  they 
begot  so  many  children  in  old  time,  and  begot  none 
in  his  time ;  and  askcth  whether  they  were  become 
sejituagenary,  or  whether  the  law  Papia,  made  against 
old  mens  marria^s,  had  restrained  thein.  So  it 
aeemeth  men  doubt,  lest  time  is  liecome  past  chil- 
dren and  generation ;  wh«,Tein,  contrmiwise,  we  see 
commniily  tJic  le\ity  and  unconstancy  of  ntens  judg- 
ments, which,  tilt  a  matter  be  done,  wonder  that  it 
cim  be  done ;  and,  as  soon  as  it  is  done,  wonder 
again  that  it  was  no  sooner  done  ;  as  we  see  in  the 
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expedition  of  Alexander  into  Asia,  which  at  first  was 
jn%judged  as  a  vast  and  impossible  enterprise  :  anil 
yet  afterwards  it  ploaseth  JAvy  to  make  no  moro  of  it 
than  thi^:  Nil  aliud,  quam  beneaiuus  csi  vana  con- 
tcmwifc :  and  the  same  happened  to  Columbus  in  the 
western  navij^tion.  But  in  intellcciunl  matters,  it  u 
much  more  common  ;  as  may  be  seen  in  most  of  the 
prapositionit  of  Euclid,  which  till  they  be  demon-* 
ttrated,  they  seem  strange  to  our  assent ;  but  beint* 
demonstrated,  onr  mind  acccptcth  of  them  by  n  kind 
of  I'elation,  as  the  lawyers  speak,  as  if  we  had  known 
them  before. 

Another  error  that  hath  also  some  affinity  with  the 
former,  is  a  conceit,  that  of  former  opinions  or  sects, 
after  variety  and  examination,  the  best  hath  still  pre- 
vailed, and  suppressed  the  rest :  so  as,  if  a  man 
should  be^n  the  labour  of  a  new  search,  he  were  but 
like  to  light  upon  somewhat  formerly  rejected,  and 
by  rejection  brought  into  oblivion ;  as  if  the  multi- 
tude, or  the  wisest,  for  the  multitude's  sake,  were 
not  ready  to  pfive  passage,  rather  to  that  which  is 
popular  and  superficial,  than  to  that  which  is  sub- 
stantial and  profound :  for  the  truth  is,  that  time 
scemeth  to  be  of  the  nature  of  a  river  or  stream, 
which  carrieth  down  to  us  tliat  which  is  light  and 
blown  up,  and  sinketh  and  drowneth  that  which  is 
weighty  and  solid. 

Another  error,  of  a  diverse  nature  from  all  the 
former,  is  the  over-caily  and  peremptory  i-eductioD 
of  knowledge  into  arts  and  methods:  from  which 
time  commonly  sciences  n-Ln.'ive  .small  or  no  augmen- 
tation. But  as  young  men,  when  they  knit  and 
thape  perfectly,  do  seldom  grow  to  a  farther  stature: 
so  knowledge,  while  it  is  in  aphorisms  and  obser- 
vations, it  is  in  growth ;  but  when  it  once  is  compre- 
hended in  exact  meth'Kls,  it  may  pci-chance  be  fortber 
poliihed  and  illustrated,  and  accommodated  for  use 
ond  practice ;  but  it  incrcaseth  no  more  in  bulk  and 
■ubstance. 

Another  error  which  doth  succeed  that  which  we 
last  mentioned,  is,  that  after  tlie  distribution  of  pai*- 
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ticular  arts  and  sciences,  men  hare  abandoned  Uni- 
Terwlity,  or  phiipsopkia  prima  ;  whidi  cannot  but 
cease,  and  stop  all  progression.  For  no  perfect  dis- 
covery can  be  made  uiK»n  a  flat  or  a  level ;  neither 
is  it  possible  to  discover  the  more  remote,  and  deeper 
parts  of  any  science,  if  you  stand  but  upon  the  level 
of  the  same  science,  and  ascend  not  to  a  higher 
idenoe. 

Another  error  hath  proceeded  from  too  great  a 
reverence,  and  a  kiud  of  adoration  of  the  nund  and 
understanding  of  nutn :  by  means  whereof,  men  have 
withdrawn  tliemselves  too  much  from  the  contem- 
plation of  nature,  and  the  obsenatioiis  of  expeiience*  \ 
and  have  tumbled  up  and  down  in  their  ono  reason 
and  conceits.  Upon  these  intelk^ualisLs  which  are, 
notwithstanding,  commonly  taken  for  the  most  sub' 
lime  and  divine  philosophers.  Meraclitus  gave  a  just 
censure,  saying,  **  Men  sought  tnith  in  their  own 
*'  little  worlds,  and  not  in  the  great  and  common 
**  world;"  for  they  disdain  to  spell,  and  so  by  de- 
grees to  read  in  Uie  volume  of  God's  works ;  and 
contrariwise,  by  continual  meditation  and  agitation 
of  wit,  do  urge  and  as  it  were  invocate  their  own 
spirits  to  divine,  and  give  oradcs  unto  them,  whereby 
they  are  deservedly  riehided. 

Another  error  that  hath  some  connexion  with  this 
latter,  is,  that  men  have  used  to  infect  their  medita- 
tions, opinions,  and  doctrines,  with  some  conceits 
which  they  have  most  admired,  or  some  sciences 
which  they  have  most  applied ;  and  given  all  things 
else  a  tincture  according  to  them,  utterly  untrue  and 
unpropcr*  So  hath  HIato  intermingled  his  philosophy  ^ 
with  theolf^,  and  Aristotle  with  logic  ;  and  the 
second  school  of  Plato,  Froclus,  and  the  rest,  with 
the  mathematica.  For  these  were  the  arts  which  had 
a  kind  of  primogeniture  with  them  severally.  So 
have  the  alchemists  made  a  philosophy  out  of  a  few 
expfiriments  of  the  furnace ;  and  Gillxrtns,  our 
coimtryman,  hath  made  a  philosophy  out  of  the 
observations  of  a  loadstone.  So  Cicero,  when,  re- 
citing the  several  opinions  of  the  nature  of  the  soul, 
VOL.  I.  o 
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be  found  n  mufrician,  that  held  the  soul  was  but  « 
hEirinon^.  saith  pleasantly.  Hie  ab  arte  sua  mn  rc- 
ctssit,  etc.  But  ofthcsc  conceits  Aristotle  fipcaketh 
iKriously  and  wisely,  when  he  saith,  Qui  rejptciuni 
ad  pauca,  defacili  pronuntiant. 
'  Another  error  \.»  nn  impatience  of  doubt,  and 
hra^te  t^  .-usertioii  without  duu  uud  mature  suspension 
of  judgment.  For  the  two  ways  of  contemplation  are 
Dot  unUke  tlie  two  ways  of  action,  commonly  spoken 
<it'  by  the  ancients  :  the  one  plain  and  sniuuth  in  the 
beginning-,  and  in  the  end  im{>assable ;  tlie  other 
rouf^h  and  troublesome  in  the  entrance,  but  after  a 
while  fair  and  even  :  so  it  is  in  coiitemplatiun  :  if  a 
man  will  begin  with  certainties,  he  shall  end  in  doubts; 
but  if  he  will  he  content  to  begin  witli  doubts^  be  shall 
end  in  certainties. 

Anothererror  is  in  the  manncrof  the  tradition  aad 
deliverj'  of  knowledge,  which  is  for  the  most  part 
iiiiuristi'al  and  peremptory ;  and  not  ingenuous  and 
faithful,  in  a  sni-t,  as  may  be  soonest  believed;  and 
not  easiliest  examined.  It  is  true,  that  in  cain|»en- 
diuus  treatises  for  practice,  that  form  is  nut  to  he  disal- 
lowed. But  in  the  true  handling  of  knowledge,  men 
ought  not  to  fall  either,  on  tbe  one  side,  intit  the  vein 
of  Velhius  the  EpiciiR'an  :  Nil  tarn  inctueas.  quam 
tie  dubitare  utiqua  de  re  videretur :  nor,  on  the  other 
side,  into  Socrates  his  ironical  douhtinff  of  all  things ; 
but  to  propound  things  Hncerely,  with  more  or  less 
aiiscvcnition.  as  tiiey  stand  in  a  man's  own  judgment 
proved  more  or  less. 

Other  errors  tlicie  arc  in  the  scope  that  men  pro- 
pound to  ihcmHclvcs,  whcrrunto  they  hcnd  their  en- 
deavouH! :  for  whereas  the  more  constant  and  devote 
kind  of  protessara  of  any  science  ong-ht  to  propound 
to  themselves  to  make  some  addiiioas  to  their  science, 
they  convert  their  labours  to  aspire  to  cCTtain  second 
prizes;  os  to  he  a  profound  intcrjiretcr,  or  commen- 
tator; to  l>e  a  sharp  champion  or  defender;  to  be  a 
methodicnl  compounder  or  abridger ;  and  so  the  pa- 
trimony uf  knowledge  comcth  to  be  bumetimeti  im- 
proved, but  seldom  augmented. 
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But  die  greatest  error  of  all  tlie  resl,  u  the  niistak- 
ipg  or  mii^Qcin^  ut'  the  hut  or  finthest  «»!  of 
hnowMge:  for  rocn  have  entered  into  a  desire  ol' 
leantitig  tutd  knowledge,  sometimet  upou  a  aatural 
curitxity.  and  ioquiaitive  appetite ;  fotnetinie  to  en- 
tertain their  minds  witli  variety  and  delight :  sotne- 
time*  for  oraoiuent  and  roputalion ;  and  sonH-times  to 
enaUe  them  to  victory  oi'  n  it  and  conUadiLiJun ;  and 
moM  ttmtss  for  lucre  and  praie&don :  and  i^ldcim  'in-^ 
veaiy  to  ^re  a  true  uciauiit  uf  tlidr  c;ili  ul'  tcasuu,, 
to  the  benftit  and  use  ol'nien  :  as  if  there  were  &ouKht 
in  kiM>wled[>:e  a  couch,  when^upou  to  rest  a  :>eaTchiuf^ 
and  restless  *yani ;  or  u  Itrraj*,  iiir  a  wauderiug 
and  variable  mind  to  wnlk  up  and  down  with  a  fair 
pnwpect ;  or  a  tower  of  &tato,  for  u  proud  mind  to  raise 
itwlfupon  ;  or  a  fort  orcninniaiiiiin^gruund,  for  strife 
and  contention ;  or  a  shop,  for  profit,  or  sale ;  and 
not  a  rirh  sloreho«so,  for  the  plory  of  the   Creator, 

[ami  t)ie  relief  of  man's  estate^  liut  this  is  ttiat  uliich 
unit  indeed  digiiify  and  eNalt  knowledge*,  if  contem- 
lalidii  and  action  may  be  more  nearly  and  slraitly 

[conjoim-d  and  united  together  than  they  huve  been; 

t*  conjunction  like  unto  that  of  the  two  highest 
planet'^.  Saturn,  the  planet  of  rest  and  contempla- 
tion, and  Jupiter,  the  planet  of  civil  society  and 
action :  howheit,  I  do  not  mean,  when  I  speak  of 

.Vie  and  action,  that  end    before-mentioned   of  the 

fappiying  of  knuwicdi^  to  lucre  and  profession ;  for 
I  am  not  ignorant  how  much  that  divertetli  and  in- 

^tcmipteth  the  prosecution  and  advancement  of  know- 
like unto  the  golden  ball  thrown  before  Ata^ 
lanta,  wluch  while  she  goeth  a^lde  and  stoojteth  to 
take  u[i.  the  race  is  hindered ; 

Jh'clhtat  tursusy  aurumifue  volubiU  toiiit. 
Neither  is  my  meantnf?.  as  was  spoken  ol'  Socrates, 
to  call    phiK»;ii|ihy  down  from  heaven  to  r    i     re 
upon  the  earlli ;  that  U,  to  leave  nnltiral  pl^  y 

aside,  and  to  apply  knowledge  only  to  inannen  and 
policy.  But  US  tH>th  heaven  and  earth  do  conspire 
and  contribute  to  the  usi>  and  benefit  ol  man  ;  sir  the 
ttnd  ought  to  be,  from  both  ptiilokuphies  to  »i;parttte- 
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and  rqject  vain  9peculHtiuns,aiid  whatsuevu*  b  co^lty 
and  void,  and  to  preserve  and  augment  whatsoeveris 
solid  aod  fruitful :  that  knowledt^t;  may  cot  be.  as  a 
courtesan,  for  pleasure  and  vanity  only,  or,  as  a  bond- 
woman, to  acquire  and  ^in  to  her  master's  use ;  but^ 
as  a  spouse,  for  feneration,  fruit,  and  comfort. 

Thus  have  I  described  and  opened,  as  by  a  kind  of 
dissection,  those  peccant  humours,  tjie  principal  of 
them,  which  have  not  only  given  impediment  to  the 
pn>f)cieiice  of  learning,  but  have  given  also  occasion 
to  the  traducement  thereof:  whei'<etn  if  I  have  been 
too  plain,  it  must  be  remembered,  Fidelia  •cuinera 
amantit,  sed  dolosa  oscula  malignatUis. 

This.  I  think,  I  have  gained,  that  I  ought  to  be 
the  better  believed  in  that  whicli  I  shall  say  pei-tain- 
ing  til  commendation ;  because  I  have  proceeded  so 
freely  in  tliat  which  concemelb  censure.  And  yet  I 
have  no  purpose  to  enter  into  a  laudative  of  learning, 
or  to  make  a  hymn  tu  the  Muses,  though  1  am  of 
opinion  that  it  'm  long  since  their  rites  were  duly  cele- 
brated :  but  my  intent  \s,  without  vaniish  or  ampli' 
ficatioi),  justly  to  weigh  the  dignity  of  knowledge  in 
the  balance  with  other  things,  and  to  take  the  true 
value  thereof  by  testimunies  and  arguments  divine 
and  human. 


First  thcpcforc,  let  us  seek  the  dignity  of  know- 
ledge in  the  archetype  or  first  platfonn,  which  is  in 
the  attributes  and  acts  nf  God,  as  far  as  they  are 
Kvealcd  to  man,  and  may  be  observed  with  sobriety  ; 
wherein  we  may  not  seek  it  by  the  name  of  learning ; 
for  all  learning  is  knowledge  acquired,  and  all 
knowledge  in  God  is  origiiml:  and  therefore  we  must 
look  for  it  by  another  name,  that  of  wisdom  or  sapi- 
ence, as  the  Scriptures  call  it. 

It  is  so  then,  that  in  the  work  of  the  creation  we 
see  a  double  emanation  of  virtue  from  God;  the  one 
referring  more  properly  to  power,  the  other  to  wis- 
dom; the  one  exprussed  in 'making  the  stibsistence 
oflhe  matter,  and  tho  other  in  disposing  the  beauty 
of  the  form.  This  being  supposed,  it  is  to  be  observed. 
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that,  for  any  thin^  which  appoareth  in  the  history  of 
the  crtralioo,  the  conlbsed  mass  and  matter  of  heaven 
and  earth  was  made  in  a  moment ;  and  the-  order  and 
disposition  of  that  chaos,  or  mass,  was  the  work  of  six 
days;  such  a  note  of  difference  Jt  pleased  God  to  put 
upon  the  works  of  power,  and  the  works  of  wisdom  : 
wherewith  concurreth,"  that  in  the  former  it  is  not 
set*  down  tliat  .God  said,  Let  there  be  heaven  and 
earth,  as  it  is  set  down  of  the  works  following ;  but 
actually,  that  God  made  heaven  and  earth  ;  tlie  one 
carrying  the  stile  .of  a  manufacture,  and  the  other  of 
a  law,  decree,  or  council. 

To  proceed  to  that  which  is  next  in  order,  from 
God  to  spirits.  We  find,  as  far  as  credit  is  to  be 
given  to  the  ceJestial  hinnirrhy  of  that  supposed 
Dionysius  the  senator  of  Athens,  the  first  place  or 
degree  is  given  to  the  angels  of  love,  which  are 
termed  Seraphim;  the  second  to  the  angcts  of 
tight,  which  are  termed  Cherubim  ;  and  the  third, 
and  so  following  places,  to  thrones,  principalities, 
and  the  rest,  whicli  are  all  anfjels  of  power  mid  mi- 
nistry; so  as  the  angeLs  of  knowledge  and  illumina- 
tion are  placed  befbrs  the  angels  of  office  and  domi- 
nation. 

To  descend  from  spirits  and  intellectual  forms  to 
sensible  and  material*  forms ;  we  read  the  first  form 
that  was  created  was  light,  which  hath  a  relation  and 
correspondence  in  natui^  and  corporal  things  to 
kno^iedge  in  spiri^  and  incoiporal  things. 

So  in  the  distribution  of  da)*s,  wc  see,  the  day 
wherein  God  did  rest,  and  contcmpbte  his  own 
TForks,  was  blessed  above  all  the  days  wherein  he  did 
effect  and  accomplish  thera. 

After  the  creation  was  finished,  it  is  set  down  unto 
us,  that  man  was  placed  in  the  garden  to  work 
therein  ;  which  work,  so  appointed  to  him,  could  be 
no  other  than  work  of  contemplation;  that  is,  when 
the  end  of  work  is  but  for  exercise  and  experiment, 
not  for  necessity ;  for  there  being  then  no  rcluctation 
of  the  creature,  nor  sweat  of  the  brow,  man's  cm- 
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ployment  must  of  consequence  have  been  mdtter  of 
delist  in  the  expehmeiit,  and  not  mattrr  of  labour 
for  the  use.  Ajfain,  the  first  acts  which  ninn  per- 
forniPi!  in  paradise,  consisted  of  the  two  summnry 
partf:  of  knnwledfce  ;  ihe  view  of  <Teatures,  and  the 
imposition  of  nami'S.  As  for  the  knowled^  which 
imiiirtd  the  IhU,  it  was,  as  was  touched  In-fore,  not 
Uie  natural  knouled^  of  cpeotares,  but  the  moral 
knowledge  of  j^ood  and  evil  •  wherein  the  <inppo*ition 
was.  that  Gocl's  commandments  or  prohibitions  were 
not  the  ori^nals  of  good  and  enl,  but  that  they  had 
other  brpnninf^.  which  man  aspired  to  know,  to  the 
end  to  make  a  t^ilal  defection  from  God,  and  to 
depend  wholly  upon  himself. 

To  pass  on  :  in  the  first  event  or  ocnirrcnce  after 
the  fall  of  man,  we  see.  as  the  Scriptures  have  infinite 
mysteries,  not  violating:  at  all  the  triiih  of  the 
story  or  letter,  an  image  of  the  two  estates,  the  con- 
templative state,  and  the  active  state,  figured  in  the 
two  persons  of  Abel  and  Cain,  and  in  the  two  siin> 
plest  and  most  primitive  trades  of  life,  that  of  the 
shepherd,  who,  by  reason  of  his  leisure,  rest  tn  a 
place,  and  Uvjng  in  vi^  of  heaven,  is  a  lively 
imag-e  of  a  contemplative  life ;  and  that  of  the  hus- 
bandman :  where  wc  sec  af<ain,  the  favour  and  elec- 
tioif  of  Glod  went  lo  the  shepherd,  and  not  to  the 
tiller  of  the  g^round. 

So  in  the  age  before  the  flood,  the  holy  records 
within  those  few  memorials,  whitji  are  there  entered 
and  refjfistered,  have  vouchsafed  to  mention,  and  ho- 
nour the  name  of  the  invenloni  and  authors  nf  music, 
and  works  in  metal.  In  the  age  aller  the  Hood,  the 
first  great  Judgment  fff  God  upon  the  ambition  of 
man  was  the  cunfuMion  of  tongues ;  whereby  tlic 
open  trade  and  intercourse  of  learning  and  knoivledpc 
was  chiefly  iinh/ured. 

To  descend  to  Moses  the  lawgiver,  and  Cod's  first 
pen :  he  in  adorned  by  the  Scriptures  with  this  addi- 
tion and  ronmieitdittirin.  that  he  was  seen  in  all  the 
teaming  of  the  /Kgyptiaru  ;  which  nation,  wi-  know, 
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was  one  of  tlie  most  ancical  scboolg  of  Uie  world : 
fi>r  so  Plato  brings  in  the  ^^'ptiau  priest  saying 
unto  Solon,*  *'  Vou  Grecians  aic  ever  children ;  yoii 
*  have  no  knowledge  of  antiquity,  nor  antiquity  of 
tnowledge."  Take  a  view  of  the  ccrcmoiutil  law 
of  Moses;  you  shall  find*  besides  the  (m.-figtiralioii 
of  ChrUt,  the  badge  or  diil'creoce  of  the  people  of 
Cod,  the  cxereise  and  impression  of  obedience,  and 
other  divine  uses  and  fruits  thereof,  that  sonie  of  the 
most  leamed  Kabbins  have  travelled  prolitably,  and 
profoundly  to  observe,  some  of  them  a  natural,  some 
of  tbem  a  moral  sense,  or  reduction  of  many  of  the 
ceremonies  and  ordinances.  As  in  the  law  of  the 
leprosy,  where  it  is  said*  If  the  xvkitemss  hate  over- 

^read  the  flesh.,  the  patiait  may  pass  abroad  for 
tiean  ;  but  ifthtre he  ajiif  uholcjiesh  remainJn/r, he 
if  to  be  shut  up  for  unclean  :  one  of  them  noteth  a 

IfiiDctple  of  nature,  that  putrefaction  is  more  contag^- 

^^8  before  maturity,  than  al^r:  and  anotha-  notetba 
porition  of  moild  philosophy,  that  men,  abandoned  to 
vice,  do  not  so  mucti  corrupt  mannei's,  as  those  that 

■$xe  tialf-guud  and  half-evjl.  So  iu  this,  and  very 
many  other  pJaceit  iu  Unit  law,  there  is  to  be  found, 

,|}esidejj  the  theulugical  si'nse.  much  aspersion  of 
philosophy.  ^^ 

So  likewise  in  that  excellent  book  of  Job,  if  it  be 
revolved  with  diligence,  it  iviU  be  found  pregnant, 
and  sweUing  ^^  it)i  natural  philo8ophy  ;  as  for  exam-  ' 
pie,  cosmography,  and  the  roundness  of  the  world  r 
Qui  exteudit  uqutlonem  super  vacuunit  e.t  appendit 
ierram  super  mhiium  ,  wherein  the  pensileness  of  the 
eartli,  the  pole  of  Ihe  north,  and  the  fmiteness  or 
convexity  of  heaven  are  manifestly  touched.  So 
pgoin,  matter  of  astrouomy  ;  Spiritux  ejus  ornavit 
cttloSj  et  obsteiricante  manu  ejus  eductus  est  Coluber 
iortuQSUs.  And  in  another  place;  Nuiujuid  coiijungere 
Uebis  tnicantes  stelias  Pleiadax,  aut  j^yrum  Arcturi 
Pateris  dissipare  ?  W  here  the  fixing  of  Uie  stars,  ever 
litandtiig  at  eifual  distance,  is    with  great  elegancy 

■  lUoled.  And  in  another  )ilaa'«  Qui  facit  Arcturum, 
ct  Oriona.  et  Hyadas,  et  inieriora  Auttri ;    where 
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again  he  takes  knowledge  of  the  depression  of  the 
southern  pole,calling  it  the  seci'ets  of  the  south,  because 
the  southmi  stars  were  in  that  climate  uiiseen.  Mat- 
ter of  generation,  Annon  sicut  lac  mulsisti  mc,  et 
jietit  cascum  coagulasti  mcy  etc-  Matter  of  minerals, 
Habet  argcntum  vcnarum  suartim  principia  .•  et 
auro  locus  est  in  quo  conJiatur,ferrum  f/e  terra  tot- 
litur,  et  lapis  solutus  colore  in  ees  vertUur:  and  so 
forwards  in  that  chapter. 

So  likewise  in  the  person  of  Solomon  the  king,  we 
see  the  gill  or  endowment  of  wisdom  and  learning, 
both  in  Solomon'?  petition,  and  in  Ciod's  a-tsent  thcre- 
imto,  preferred  I>efore  all  other  terrene  and  temporal 
felicity.  By  \Ti'tue  of  which  grant  or  donative  of 
God»  Solomon  became  enabled,  not  only  to  write 
those  excellent  parables,  or  aphorisms,  concerning 
divine  and  moral  philosophy ;  but  also  to  com|Hle  a 
natural  history  of  all  verdure,  from  the  cedar  upon 
the  mountain  to  the  mos3  upon  the  wall,  which  is  but 
a  rudiment  between  putrefaction  and  an  herb, 
and  also  of  all  things  that  breathe  or  move.  Nay, 
the  same  Solomon  the  king,  although  he  excelled  in 
the  gloiy  of  treasure  and  magnificent  buildings,  of 
shipping  and  nangatton,  of  service  and  attendance, 
of  fame  and  renown,  and  the  like,  yet  he  maketli  no 
claim  to  any  of  those  glories,  but  only  to  tlie  glory  of 
inquisition  of  truth ;  for  so  he  saith  expressly.  The 
giory  of  God  is  to  conceal  a  thing,  but  the  glory  of 
the  king  is  to  Jind  it  out  i  as  if,  according  to  the  inr 
nocent  play  of  children,  the  Divine  Majesty  took  de- 
light to  hide  his  work:*,  to  the  end  to  have  them  found 
out ;  and  as  if  kings  could  not  obtain  a  greater  ho- 
nour than  to  be  God's  playfellows  in  that  game,  con- 
sidering the  great  commandment  of  wits  and  meansi, 
whereliy  nothing  needeth  to  be  hidden  from  them. 

Neither  did  the  dispensation  of  God  var)*  in  the 
times  alter  our  Saviour  came  into  the  world ;  for  our 
Saviour  himself  cUd  first  shew  his  power  to  subdue 
ignorance,  by  his  conference  with  the  priests  and 
doctots  oi  the  law.  before  he  shewed  his  power  to 
subdue  nature  by  his  miracles.    And  the  coming  o( 
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tint  Holy  Spirit  was  chiefly  figured  and  expressed  m 
the  Minilitude  and  gill  of  tongues,  which  arc  but 
vehicula  scieuti^. 

Sio  in  the  election  of  tho-fc  iiistniments,  which  it 
pleased  God  to  nse  for  the  plantation  of  the  faith, 
notwilhstaiidinw  that  at  the  first  he  did  cmjiloy  per- 
sons alto/^ther  unlearned,  otherwise  than  by  inspim- 
tion,  more  evidently  to  declare  his  inmie(h*ale  work- 
ing, and  to  abase  alt  human  wisdom  or  knowlctlgv?; 
yet,  nevertheless,  that  counsel  of  his  was  no  sooner 
performed,  but  in  the  next  vicissitude  oiid  succcsKion, 
he  did  send  his  divine  truth  into  the  world,  waited 
on  with  otlier  learnings,  as  witli  servants  or  liand- 
maids:  for  so  we  see  St.  Paul,  who  was  only  learned 
amongst  the  apostles,  had  his  pen  most  used  in  the 
Scriptures  of  the  New  'I'cslament. 

So  again,  we  find  that  many  of  the  ancient  biOiops 
and  fathers  of  the  Church  were  excellently  read,  and 
gtudied  in  all  the  learning  of  the  heathen;  insomuch, 
that  the  edict  of  the  emperor  Julianus,  whereby  It 
was  intei-dicted  unto  Christians  to  Ik  admitted  into 
Echcob,  lectures,  or  exercises  of  learning,  was 
esteemed  and  accounted  a  more  pernicious  engine 
and  machination  against  the  Christian  faith,  tjian 
were  all  the  sanguinaiy  prosecutions  of  his  prede- 
cessors; neither  could  the  emulation  and  jealousy  of 
Gregory  the  first  of  that  name,  bishop  of  Rome, 
ever  obtain  the  opinion  of  piety  or  devotion ;  but 
contrariwise  received  the  censure  of  humour,  ma- 
lignity, and  pusillanimity,  even  amongst  holy  men ; 
in  that  he  designed  to  obliterate  and  extinguish  the 
memory  of  heathen  antiquity  and  authors.  But  con- 
trariwise it  was  the  Christian  Chuuh.  which,  nmids^t 
the  inundations  of  the  Scythians  on  the  one  side  irom 
the  north-west,  and  the  Saracens  from  the  east,  did 
preserve,  in  the  sacred  lap  and  bosom  thereoK  the 
precious  relicks  ewn  of  lieattien  learning,  which 
otherwise  had  been  extinguished,  as  if  no  such  tiling 
liad  ever  been, 

And  we  see  before  our  eyes,  that  in  the  age  of 
ourselves  and  our  fathers,  when  it  plea^  God  tq 
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call  the  chun:h  of  Rome  to  account  fm-  Iheir  dc^ne-- 
mte  manners  and  ceremonies,  and  sundry  drxtrines 
obnoxious  and  framed  to  uphold  the  sume  ahuses ; 
at  one  and  the  same  time  it  was  ordaineil  hy  the 
divine  providence*  that  there  fihould  attend  withal  a 
renovation,  and  new  spring-  ctf  all  other  knnwledg;es: 
and,  on  the  other  side,  we  see  the  Jt^uits,  u  ho  partly 
in  tbemselTefi,  and  partly  by  the  emulation  and  pnv 
voeation  of  their  example,  have  nuich  quicJcened  and 
strengthened  tlie  state  of  learning; :  we  see,  1  say, 
what  notable  service  and  reparation  they  have  done 
to  the  Roman  see. 
/  Wherefoiie,  to  conclude  this  jmrt,  let  it  be  observed, 
that  there  be  two  principal  duties  and  services,  be- 
sides omantent  and  illu  strati  on,  uhirh  philosnphy 
and  human  learning  do  perform  to  faith  and  ix-ii^on. 
The  one,  because  they  are  an  eflectiial  inducement  to 
the  exaltotion  of  the  glory  of  God.  For  as  the  P.salms 
and  other  Scriptures  do  often  invite  us  to  coittider, 
and  maj^ify  the  great  and  wonderful  works  ol'God; 
to  if  we  should  rest  only  in  the  cont<^mplation  of  the 
exterior  of  them,  as  they  fu^t  oiler  thenisilvcs  to  our 
senses,  we  should  do  a  like  injury  uuto  the  majesty 
of  God,  as  if  we  should  judge  or  coubtnie  of  llie 
store  of  some  excellent  jeweller,  by  that  only  which 
b  set  out  toward  the  street  in  bis  shop.  Tlie  other, 
because  they  minister  a  singular  help  and  preserva- 
tive agoini^t  uhIm  lief  and  en-or ;  for  our  Saviour 
sajth,  you  err,  not  knowing  the  Scriptures,  nor  the 
power  of  God ;  laying  before  us  two  iKioks  or  vo- 
lumes to  study,  if  we  will  be  secinfd  from  error; 
first,  the  Scri})tures,  revealing  the  will  of  God;  and 
then  the  creatures,  expressing  his  power:  whereof 
the  latter  is  a  key  unto  the  furmei".  not  only  (•[tening 
our  understanding  to  conceive  the  true  sense  of  the 
Scriptures,  by  the  general  notions*  of  rca.snn  and  rules 
of  qieecli ;  but  chiefly  opening  our  beUef,  in  drawing 
n.«  intu  a  due  meditation  of  the  omnipnlenry  of  God« 
which  is  chiffly  signed  and  engraven  upnn  bis  works. 
Thus  muchtherefore  fordivinctestimnnynnd  evidence, 
concerning-  the  true  dignity  and  value  of  learning'. 
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As  fur  human  proof:),  it  ui  eo  ktr^  a  field,  as,  hi 
a  (liMtniree  vf  tltiii  nature  and  brevity,  it  is  lit  rather 
to  use  choice  of  those  things  which  we  shall  produce, 
than  to  embrace  Die  variety  od'  them.  First,  there- 
fore, in  i\te  degrees  of  human  honour  amonfpl  the 
heathen,  it  uus  the  hi^hoitt.  to  obtain  to  a  \'enei'ati(in 
and  adoratiuH  as  a  Ciod.  'I'his  unto  the  Christians  is 
as  tite  forbidden  fruit.  But  we  speak  now  aejiarateljr 
of  human  testimony ;  according  to  which,  thut  which 
the  Grecians  call  apotheosis,  and  the  Lutins,  reUitio 
inter  divos,  was  the  supreme  honour  whidi  man  could 
altrilHile  unto  man ;  es|)eeially  when  it  was  giveiia 
not  by  a  formal  decree  or  act  of  state,  as  it  was  used 
amnn^  the  Roman  emperoi-s,  but  by  an  inward  assent 
and  belief.  Wluch  honour  l>cin^  so  high,  had  also  a 
degree  or  middle  tci-m  ;  for  there  were  reckoned 
above  human  honours,  honours  heroical  and  di\-ine : 
in  the  attribution  and  distribution  of  which  honour^ 
we  see,  antiijuity  made  this  diiference :  that  whereas 
founders  and  uniters  of  states  and  dties,  lawgivers, 
€xtirpers  of  tjTants,  fathers  of  tlie  people,  and  other 
eminent  persons  in  civil  merit,  were  honoured  but 
with  the  titles  of  worthies  or  denu-^ods ;  &ucli  as 
were  Hercules,  Theseus,  AKnos,  Romulus,  and  the 
like :  on  tlw  otlxer  side,  such  as  were  inventors  and 
authors  of  new  arts,  endowments,  and  commodities 
towards  man's  life,  were  ever  consecrated  nmot^st 
the  gods  themselves  :  as  were  Ceres,  Bacchus,  Mer- 
curius,  Apollo,  and  others ;  and  justly  :  for  llie  merit 
of  the  former  is  confineil  within  the  circle  of  an  age 
or  a  nation ;  and  is  like  fruitful  showers  which 
though  they  be  profitable  and  good,  yet  nen-e  but 
fbi'  that  season,  and  for  a  latitude  of  ground  where 
they  fall ;  but  the  other  is  iudeed  like  the  benefits  of 
heaven,  which  are  permanent  and  universal.  The 
fonner,  again,  is  mixed  with  Btrif'c  and  pertiurbntion; 
but  the  latter  hath  the  true  character  of  dirine  pre- 
scDce,  coming  in  aura  kni,  without  noise  or  agi- 
tation. 

Neither  is  certainly  that  other  merit  of  learmng,  in 
repressing  tlie  inconvcniencies  which  grow  from  man 
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to  tnao.  much  inferior  to  the  former,  of  relieving 
the  necesHilies  which  arise  from  nature;  which  merit 
was  lively  set  forth  hy  the  ancients  in  that  fcigiied 
relation  of  Orpheup's  theatif,  whpre  all  beasts  and 
birds  assembled,  and,  fnr^ettin^  their  screral  appe- 
tites, some  of  prey,  some  of  game,  some  of  quarrel, 
stood  all  .sociably  together  listening  to  the  airs  and 
acxords  of  the  harp;  tlic  sound  tvliereof  no  sooner 
ceased,  or  was  drowned  hv  sonic  louder  noise,  but 
ewry  beast  returned  lo  his  oftm  nature:  wherein  is 
sptly  desrrihed  the  nature  and  condition  of  men,  who 
are  fiiU  of  savage  and  unreclaimed  desires  of  profit, 
of  lust,  of  revenge ;  which  as  long  as  they  give  ear 
to  precepts,  to  laws,  to  religion,  sweetly  touched 
with  eloquence  and  pcrsua'-ion  of  hooks,  of  sermons, 
of  liarangues  so  long  is  society  and  peace  maintain- 
ed ;  but  if  these  instruments  be  5ik»nt,  or  that  sedi- 
tion and  tumult  make  them  not  audilile,  all  things 
dissolve  into  anarchy  and  confusion. 

But  tliis  ap])eareth  more  manifestly,  when  kings 
themselves,  or  [H'rsons  of  authority  under  them,  or 
other  govemon  tn  commonwealths  and  popular 
«itatcs,  are  endued  with  learning.  Vor  although  he 
might  he  thought  partial  to  his  own  profession,  that 
luiid,  "  Then  should  people  and  estates  be  happy, 
**  when  either  kings  were  philosophers,  or  philoso- 
•*  phcrs  kings;"  yet  so  nnich  i**  verified  by  experi- 
ence, that  under  learned  princes  and  governors  there 
have  been  ever  the  best  times:  for  howsoever  kings 
may  have  their  imperfections  in  their  pn-ssions  and 
customs;  yet  if  they  be  illuminated  by  learning,  they 
have  those  notions  of  religion,  policy,  and  morality, 
which  do  pre«4.rve  them;  and  reiVnin  them  from  all 
ruinous  and  peremptory  errors  and  excesses,  whis- 
pering evermore  in  tlieir  ears,  when  counsellont  and 
servants  stand  mute  and  silent.  And  senatoi^,  or 
counstrlloi-a  likewise,  which  be  teamed,  do  proceed 
upon  more  safe  and  substantial  principle.^,  than 
counsellors  which  are  only  men  of  experience  ;  tho 
one  sort  keeping  dangers  afar  off,  whereas  the  other 
discover  them  not  till  they  come   near  hand,  and 
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Ihen  trust  to  the  agility  of  their  wit  to  word  off  or 
avoid  tltero. 

WJuch  felinly  of  times  under  learned  princes,  to 
keep  still  the  law  of  brevity,  by  usiug  the  most  emi- 
nent and  selected  examples,  doth  best  appear  in  the 
age  which  passed  tVoni  the  death  of  Doinitianus  the 
emperor,  until  the  reign  of  Commodus;  eompre- 
hending  a  succession  of  six  priooes,  all  learned,  or 
singular  favourers  and  advancers  of  learning;  wliich 
age,  for  temporal  respects,  was  tlte  most  happy  and 
flourishiog  that  ever  the  Roman  empire,  which  thea 
was  a  model  of  the  world,  enjoyed ;  a  matter  revealed 
and  prefigured  unto  Domitian  in  a  dream  the  night 
before  he  was  slain ;  for  he  thought  there  was  grown 
behind  upon  liis  shoulders  a  neck  and  a  head  of  gold : 
whicli  came  accordingly  to  pass  iu  those  golden 
times  which  succeeded ;  of  which  priocea  we  will 
make  some  comuiemoratioii :  wherein  altboui^h  the 
matter  will  be  vulgur,  aud  may  be  thought  Utler  for 
a  dedamation,  than  agreeable  to  a  treatise  enfolded 
as  this  is ;  yet  Wcause  it  is  ]»ertiiient  to  tht?  point  in 
band,  neque  semper  arcum  tetidit  Apotlot  and  to 
name  them  only  were  too  naked  and  cursor}',  I  will 
not  omit  it  altogctlipr. 

The  first  was  Nerva,  the  excellent  temper  of  whose 
government  is  by  a  gbince  in  Cornelius  I'acitus 
touched  to  the  life :  Postqiiam  d'tviix  Nerra  res  dim 
insociabikH  miscuisset,  imperium  et  Uberfateiu.  And 
in  token  of  his  learning,  the  last  act  of  his  short  reign, 
left  to  memory,  was  a  nnssive  to  his  adopted  son 
Trajan,  procet-ding  upon  some  inward  discuntent  at 
the  ingratitude  of  the  times,  coinpreheuded  in  a  verse 
of  Homer's ; 

Telisj  P/ftcitf,  tuis  lacrymas  ulciscere  nostras. 

Trajan,  who  succeeded,  was  for  his  person  not 
learned :  but  if  we  will  hearken  to  the  speech  of  our 
Saviour,  that  saith,  He  thai  receivcth  a  prophet  in 
the  name  of  a  prophet,  shall  have  a  prophet's  rcvard, 
he  desen'clh  to  be  placed  amongst  the  most  learned 
princes,  for  there  was  not  a  greater  admirer  of  learn- 
ing, or  benefactor  of  learning ;  a  founder  of  famous 
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Ufararieif  a  pprpeliml  advancer  of  learned  men  trt 
nllice,  and  a  Aunlliar  cotivcrser  with  learned  pro- 
tesaors  and  piieceptors,  who  were  noted  to  have  then 
most  credit  in  court.  On  the  other  side,  how  much 
Ti-ajan's  virtue  and  govemnient  was  admired  aod 
renowned,  surely  no  testimony  of  grave  and  ftrithAil 
history  doth  more  lively  set  forth,  than  that  legend 
tale  of  Gregorius  Magnus,  bishc^  of  Rome,  who 
was  noted  for  the  extreme  envy  he  lx)re  towards  all 
heathen  exceWencj" ;  and  yet  he  is  reported,  out  of 
the  love  and  estimation  of  Trajan's  uiornl  virtucg.  tO' 
have  made  unto  God  pa^iionate  and  fervent  prayer* 
for  the  deliveiT  of  his  soul  out  of  bell;  and  tu  Iittre- 
ohtained  it,  with  a  caveat,  that  he  should  make  n<> 
more  such  petitions.  In  tliiA  prince's  time  aliu),  IhA 
persecutions  against  the  ChnKtian.s  rnceived  intrrmis- 
sion,  upon  the  certificate  of  Plinius  SecvmduA,  a  mail 
of  excellent  leamhig,  and  by  Trajan  advanced. 

Adrian,  his  successor,  was  the  mo>t  ruriouc  man 
Ihat  lived,  and  the  most  universal  iiupiirer;  intwmuch 
Bs  it  wa.s  noted  tor  an  error  in  his  mind,  ttiat  he  dc* 
sired  to  eomprehcnd  all  things,  and  nut  to  roicrve 
himself  for  the  worthiest  things:  falUog  into  the  lik« 
humour  that  was  lon^  before  noted  in  Philip  of  Ma> 
cedon,  who,  when  he  would  needs  ovcr-nile  and  ptit 
down  an  excellent  musician,  in  an  ar^iment  toiicli- 
inij  music,  was  well  answered  by  him  aifoin,  **  (iod 
*'  forbid.  Sir,"  saith  he,  *•  tiiat  your  fortune  i^honld  bo 
"  so  bad,  as  to  know  these  things  IxTtter  than  1."  U 
pleased  God  likewise  to  use  the  curiosity  of  thi» 
em|ieror,  as  an  indurement  to  the  peace  of  his  Church 
in  those  days.  For  linving'  Christ  in  veneration,  not 
as  a  God  or  Saviour,  but  as  a  wonder  or  novelty; 
and  having  hh:  picture  in  his  gallery,  matched  with 
Apollonius,  with  whom,  in  his  vain  imagination, 
he  thought  he  had  some  conformity;  yet  it  served 
the  turn  to  allay  the  bitter  hatred  of  those  time* 
against  the  Chiistian  name,  so  as  the  Church  had 
pciK-e  during  his  time.  And  for  his  governuicnt 
civil,  although  lie  did  not  atUiin  to  that  uf  Trajau'tt* 
in  the  glory  of  anns»  ur  perfection  of  Justice;  yet  in 
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fleserving  of  the  weal  of  the  subject  he  did  exf^eed 
him.  For  Trajan  erected  man}*  famous  monuments 
and  buildinifs,  insomuch  as  Constantine  the  Great 
in  emulation  was  wont  to  call  him  Farktaria,  wall- 
flower, because  his  name  was  upon  so  many  walls : 
but  his  buildinu:s  and  works  were  more  of  g'lory  and 
triumph  than  use  and  necessity.  But  Adrian  s|>ent 
)us  whole  reign,  wliich  was  peaceable,  in  a  p^am* 
bulatioii,  or  survey  of  the  Roman  empire,  giWng 
order,  and  making  a^si^iution  where  he  weut.  for 
re-«difying-  of  cities,  town):,  and  forts  decayed,  and 
for  cuttinf*  of  rivers  and  streams,  and  for  making 
bridges  and  passages,  and  for  policyin^  of  cities  and 
Mtnmonalties  with  new  ordinances  and  constitutions, 
And  grantinij  new  franchises  and  incorporations;  so 
that  hit)  uhote  time  wa^  a  very  restoration  of  all  the 
lapses  and  decays  of  former  time^. 

Antoninus  Pius,  who  fiuccfeded  him,  was  n  prince 
excellently  learned ;  and  had  the  patient  and  subtle 
wit  of  a  schoolman  ;  insomuch  as  in  common  spcecb, 
which  leaves  no  I'irtuf  untaxed,  he  was  railed  cyimni 
sector,  a  carver,  or  a  divider  of  cimiin  seed,  which  is 
one  of  the  least  seeds ;  such  a  patience  he  had  and 
settled  spirit,  to  enter  into  tlie  Icnst  and  most  exact 
diiffcrciict's  of  causes,  a  fiuit  no  doubt  of  the  exceed- 
ing tranquillity  and  scpenity  of  his  mind ;  which  be- 
ing no  ways  cliarged  or  encumbered,  cither  with  fears, 
remorses,  or  scruple*,  hut  having  been  noted  for  a 
man  of  the  purest  goodness,  without  all  fiction  or  af- 
^Krtation,  that  hath  reigned  or  lived,  made  hi?  mind 
continually  present  and  intire.  I  le  likewise  ap- 
^oached,  a  degree  nearer  unto  Christianity,  and  be- 
came, as  Ag-rippa  said  unto  St.  Paul,  half  a  Chiis- 
tian ;  holding  their  relig;";i  and  law  in  good  opinion, 
and  not  only  ceasing  persecution,  but  giving  way  to 
the  advancement  of  Christian?. 

There  succeeded  him  the  first  divi  fratres,  the  two 
adoptive  brethren,  Lucius  Commodus  Verus,  son 
to  -^lius  Verus,  who  delig:hted  much  in  the  softer 
kind  of  learning,  and  was  wont  to  call  the  poet 
Martial  his  Virgil :  and  Marcus  Aurelius  Aotoniuus, 
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ulicirt'of  liie  latter, Ai'ho  obscured  his  colleague,  and 
survived  him  long,  was  named  tlie  Pliilosopher  ;  who 
as  lie  exwllcU  all  the  rest  in  Icaniiug,  so  he  excelled 
them  likewise  in  perfection  of  all  royal  virtues ;  in- 
somuch as  Jtilianus  the  eu]j>ei'or,  in  his  book,  intitled 
CaixarcSt  being  as  a  pasquil  or  satire  to  deride  all  his 
predecessors,  feigned,  that  they  were  all  invited  to  a 
Ijanquet  of  the  gods,  and  Silenus  the  jester  sat  at  the 
nether  end  of  the  table,  and  bestowed  a  scoff  on 
every  one  as  they  came  in  ;  but  when  Marcus  Pbiloso- 
phus  came  in,  Silenus  was  gravelled,  and  out  of  coun- 
tenance, not  knowing  where  to  carp  at  liim,  save  at 
tltc  lairt  he  gave  a  glance  at  his  patience  towards  \m 
wiic.  And  the  virtue  of  this  prince,  continued  with 
that  of  his  predecessor,  made  the  name  of  Antoninus 
so  sacred  in  the  world,  that  though  it  were  extremely 
dishonoured  in  Commodus,  Caracalla,  and  Helioga- 
ballui,  ^tho  all  bore  the  name;  yet  when  Alexander 
SeveruK  refuited  the  name,  liecause  he  was  a  stranger 
to  the  Ibmily,  the  Senate  with  one  acclamation  said* 
Quo  moda  Au^ustux.  sic  et  Antoninus.  In  sucli  re> 
nown  and  veneration  was  the  name  of  these  two 
princes  in  those  days,  that  they  would  have  had  it  as  a 
perpetual  addition  in  all  the  emperors  stile.  In  this 
emperor's  time  also,  the  Church  for  the  most  piurt 
was  in  peace ;  so  as  in  this  sequence  of  six  princes,  we 
do  see  the  blessed  cfl'eets  of  learning  in  sovt^reignty, 
painted  forth  in  the  greatc3t  table  of  the  world. 

But  for  a  tablet,  or  picttirc  of  smaller  volume,  not 
presuming  to  speak  of  your  mnjcsty  that  Uveth,  in 
my  judgment  the  most  excellent  is  that  of  queen 
Ktizalicth,  your  immediate  pi-cdccessor  ui  this  part  of 
Britain ;  a  princcfis  that,  if  Pliitnrcli  were  now  alive 
to  write  lives  by  parallels,  would  trotitile  him,  I  tliink, 
to  find  for  her  a  [wirallel  amongst  women.  This  lady 
was  endued  with  Icnrning  in  her  sex  siuguUr,  and 
great  even  amongst  masculine  princes ;  whether  we 
speak  of  learning,  of  language,  or  of  science,  modcTH 
or  ancient,  divinity  or  hamanity:  and  unto  tin;  very 
last  year  of  her  life,  she  atxuslomcd  to  ap^wint  set 
hours  for  reading;  scarcely  any  youtig  student  in  on 
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university,  niorc  daily,  or  mure  duly.  \s  for  her  go- 
vernment, 1  assuH>  niysiclli  I  shall  not  pxrin-d,  if  I  do 
affirm,  that  thU  part  of  thu  inland  never  bad  furty- 
five  years  of  better  times ;  and  yet  not  through  the 
caUniiess  of  the  season,  but  UutJUgh  Uie  wijooro  of 
her  regimen. 

,  For  if  there  be  considered  of  tlie  one  side,  tbtf 
truth  of  rt'lijrion  estnlilishiHl ;  the  constant  peace  and 
secuiiLy  ;  thegiKul  administration  of  Justice;  the  tem- 
perate use  of  the  prerogative,  not  slackened,  nor 
much  strained ;  tlie  flnuri.^hing'  state  of  learning,  sort- 
able  to  so  excellent  a  patroness ;  the  convenient  estate 
of  wealth  and  means,  bt)th  of  cro«7i  and  subject ; 
the  habit  of  oljcditMicc,  and  the  moderation  of  dis- 
contents :  and  there  bt^  considered,  on  the  other  $ide> 
the  differeuces  of  ivli^t»n.  the  troubles  of  iiet^hbotir 
couutnes.  the  amtntiou  of  S|>a)ii,  and  o|)pusition  of 
fiome  ;  and  then,  that  she  was  solitary,  and  of  her- 
self: these  thiii^  I  isay,  considered,  as  I  could  not 
have  chuieii  an  instajue  so  recent  and  so  pro[]er«  so, 
I  suppo^se,  I  could  not  have  chosen  one  more  re- 
markable, or  eminent,  to  the  purpose  now  in  hand> 
which  is  concerniTit^  the  conjunction  of  learning  in 
the  prince,  with  leliitty  in  the  people. 

Neither  hath  learning  an  influence  and  operation 
only  upon  civil  meiit  and  moral  virtue,  and  the 
art*  or  temperature  of  peace  and  pencealiie  ^- 
vemment;  but  likewise  it  hath  no  less  pti^ver  and 
efficacy  in  enablement  towards  nmrtial  and  military 
virtue  and  prowess;  as  may  be  notaldy  rcpresmited  in 
tlie  e!cani[»les  of  Alexander  the  great,  and  C-ssar  the 
dictator,  mentioned  l>pfore,  Imt  now  in  fit  place  to  he 
resiimed;  of  whose  virtues  and  acts  in  war  there 
needs  no  note  or  recital,  having  been  the  wooden  of 
time  in  that  kind :  but  of  their  affections  towards 
Icaming,  and  perfections  in  IcamiDg,  it  is  pertinent  to 
say  somewhat.  , 

Alexander  was  bred  and  taught  under  Aristotle 
the  great  philosopher,  who  dedicated  divers  of  his 
bvokti  of  philosophy  unto  him  :  he  was  attended  with 
CttUlsthunes,  and  divers  other  learned  penons,  that 
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followed  him  in  camp,  Oiroughout  his  journeyB  and 
coiHiuests.  What  price  and  estimation  lie  hat!  learn- 
ing in,  doth  notably  appear  in  these  tliree  putliculars  : 
first,  in  the  envy  he  used  to  express  that  be  bore  to- 
wards ApImIIps,  in  this,  ihat  he  had  wj  ^ood  a  trum- 
pet of  his  praisei  as  Homer's  verses:  secondly,  in  the 
Judgment  or  solution  he  gave  touching  that  precious 
cabinet  of  I>aniis,  whirh  was  fminri  amnnj^t  his 
jewebi,  whereof  tjuestinn  was  made  what  thinj^  was 
worthy  to  be  put  into  it,  and  he  gave  his  opinion  for 
Honor's  work? :  thirdly,  in  his  letter  to  Aristotle, 
after  he  had  set  forth  hb  books  of  nature,  wherein  he 
expostulateth  with  bim  for  publishing  the  secrets  or 
mysteries  of  philosophy,  and  gave  him  to  understand 
that  himself  esteemed  it  more  to  excel  other  men  in 
teaming  and  knowledge,  than  in  power  and  emi>ire. 
And  what  use  he  had  of  learning  doth  appear,  or  ra- 
ther shine,  in  all  his  speeches  and  answers,  being  full 
of  science  and  use  of  science,  and  that  in  all  variety. 

And  here  again  it  may  seem  a  thing  scholajjtical, 
and  somewhat  idle,  to  rt:cite  things  that  every  man 
knowcth ;  but  yet,  since  the  ai^ument  I  handle 
leudeth  me  thereunto,  I  am  glad  that  men  shall  per- 
ceive 1  am  as  willing  to  flatt4>r,  if  they  m  ill  so  call  it, 
an  Alexander,  or  a  Ceesar,  or  an  Antoninus,  that  are 
dead  many  hundred  years  iince,  as  any  that  now 
liveth :  for  it  is  the  displaying  of  the  glory  of  learning 
in  sovereignty  that  I  projiound  to  myself,  and  not  an 
humour  of  declaiming  in  any  man's  praises.  Observe 
then  the  sptTch  he  used  of  Diogenes,  and  see  if  it 
tend  not  to  the;  true  state  of  one  of  the  greatest  ques- 
tions of  moral  philosophy  :  whether  the  enjoying  of 
outward  things,  or  the  contemning  of  them,  be  the 
greatest  Imppinew :  for  when  he  saw  Diogenes  m. 
perfectly  rontentcd  with  so  Uttle,  he  said  to  thoK 
that  mocked  nt  his  condition;  "  Were  1  not  Alesi' 
•'  ander,  I  would  wish  to  he  Diogenes."  But  Senem 
Invcrteth  it,  and  saith  ;  Ptu$  erat,  quod  hie  notkt 
accipere,  qtuan  quod  iilc  posset  dare.  "  'ITiere  were 
•*  more  thmgs  which  Diogenes  would  have  refused, 
"  than  tliose  were,  which  Alexander  could  have 
"  given  or  enjoyed." 
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Observe  agnin  that  speech  which  was  nstial  with 
ium^  **  Thafc  he  felt  hts  mortality  chiefly  in  iw6 
"  ihintrs  sleep  ami  lust  ■"  and  see  if  it  weiv  not  A 
speech  extracted  out  of  the  depth  of  natural  philoso- 
phy, nnd  liker  to  hare  come  out  of  the  mooth  of 
Aristocle.  or  Democritus,  than  from  Alexander. 
'  See  again  that  spcecli  of  liumanity  and  poesy:  when 
upon  the  bleeding  of  his  uoiinds  he  called  unto  liitn 
one  of  his  f)attcrer»,  that  waa  wont  to  ascribe  to  him 
divine  liOnour.  and  said»  "  I.ook,  tliis  is  very  Llood  t 
*'  this  is  not  stich  hijuor  as  Homer  speaketh  of,  which 
*'  rail  from  Venus's  hand,  when  it  was  pierced  \tf 
••  Diomedes."  * 

See  likewise  his  readiness  in  reprehensiou  of  log)c( 
in  the  speech  he  used  to  Ctissnnder,  upon  a  com- 
plaint that  was  made  a^ust  hi»  father  Antipater: 
for  wlieb  Alexander  happened  to  say,  "  Do  you  think 
"  these  men  would  have  come  from  so  fur  to  com- 
"  plain,  except  tliey  had  just  cause  of  grief?"  And 
Casaander  answered,  **  Yea*  that  was  the  matter,  be- 
"  cause  they  thought  they  almuld  not  be  disprnVed." 
Said  Alexander  laughing:  "See  the  stilitilties  of 
"  Aristntie,  to  take  a  nuttK^'  both  wajrs,  pro  tt  con- 
•*  /rtf,-  etc. 

Bat  note  agftb)  how  well  he  could  use  the  «inw 
arty  which  he  reprehended,  to  serve  his  own  humour, 
when  bearing'  a  wxnet  prudgc  to  Callisthencs,  t)ecause 
he  was  aj^ainst  the  new  ceremony  of  hiji  adoration, 
frMting  one  ni^ht.  wlierc  the  same  Callisthenes  was 
at  the  table,  it  was  moved  by  some  after  supptr,  fof 
enttouinment  t«.tke.  that  OaUisthencs,  who  wa^  an 
iei^t  man.  mlj^ht  speak  of  some  theme  or  pur- 
fX»c  aC  hi.ii  own  rhoitre:  which  CaUistheues  did; 
ehobsing  the  praise  of  the  Macedonian  nation  for  his 
iliseoui-KC.  and  perfunniiig  the  same  with  so  f!^d 
manm'r,  as  the  liearefs  were  mtich  ravished  :  where- 
upon Alexander,  nolhing^  pleased,  said,  "  It  was  east 
**  to  lie  elot^uent  ii{K>n  m>  good  a  snbject.  Rut,''  sftith 
he. "  turn  your  stile,  and  h>l  us  hear  what  you  can  i<aT 
**  against  us:"  which  r^allistbenes  presently  under- 
took, and  did  with  that  sting  and  life,  that  Alex:inder 
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interrupted  him,  and  said,  *'  The  goodness  of  the 
**  cause  made  hitu  uloqiienl  before,  and  de»|ute  niade 
"  him  eloquent  then  a^in." 

Consider  lariher,  for  trojies  of  rhetoric,  that  excrf- 
lent  use  of  a  metaphor  or  translation,  wherewith  he 
taxed  Antipater,  who  was  an  ini|>enDus  and  tyrannous 
governor :  for  wlien  one  of  Antipater's  friends  com- 
mended him  to  .Mexaiider  for  his  moderation,  that  lie 
did  nut  dt^enerate,  at*  his  other  lieutenants  did*  into 
the  Persian  pride  in  use  of  purple,  but  kept  the  an- 
dent  habit  of  Macedou,  of  black :  "  True,"  saith 
Alexander,  "  but  Antipater  is  all  purple  within."  Or 
that  other,  when  Pnruu-uio  came  to  him  in  the  plain 
of  Arbela,  and  shewed  him  the  innumerable  multitude 
of  his  enemies,  csptrially  as  they  ajipeared  by  the  in- 
finite numlK?r  of  lig^hts,  as  it  had  been  a  new  firma- 
ment of  stars,  and  thereupon  advised  him  to  assail 
them  by  night :  whereupon  he  answered.  "  That  he 
'•  would  not  steal  the  victor)-." 

For  matter  of  jwlicy  weigh  that  signi6cant  dis- 
tinction, so  much  in  nil  a^^es  embraced,  that  he  made 
between  his  two  friends,  Hepharjitiou  and  Craterus, 
when  he  said,  "  That  the  one  loved  Alexander,  and 
"  the  other  loved  the  king;"  describing  the  principal 
difierence  of  princes  be:>t  servants,  tliat  some  iit  afiec- 
tion  love  their  {lersoo,  and  others  iii  duty  love  thdf 
crown. 

Weigh  also  that  excellent  taxation  of  an  error,  or- 
dinary with  counsellors  of  princes,  tliat  they  counsel 
their  outstcrs  according  to  the  model  of  their  own 
mind  and  fortune,  and  not  of  their  masters;  when, 
upon  Darius's  great  ofiers,  Parmenio  bad  said, 
"  Surely  1  would  accept  these  offers,  were  1  as  Alex- 
"  ander;"  saitli  vUexander,  ••  So  would  1,  were  1  as 
"  Parmenio." 

Lastly,  weigh  that  quick  and  acute  reply,  which 
he  made  when  he  gave  so  large  gitls  to  Iuk  friends 
and  servants,  and  was  asked  what  iie  did  reserve  for 
himself,  entl  hi*  answen^l,  "  I^Io|>e:"  weigh,  I  say. 
^i^bether  he  had  not  cast  up  his  account  riglit,  because 
hope  must  be  the  poiiiun  of  all  that  resolve  ui>oa 
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great  enterprises.  For  this  was  Cucsar's  portion  when 
he  went  first  into  GauU  his  estate  beiiijr  then  utterljr 
overthrown  with  Urjfcsses.  And  this  was  likewise 
the  portion  of  iJmt  nuble  prince,  howsoever  trans- 
ported with  amUtion,  Henry  duke  of  Guise,  of  whom 
iC  was  usually  said,  thai  lie  was  the  prreatcst  usui-er 
in  France,  because  he  had  turned  all  his  estate  into 
obli^tiuns. 

To  conclude  therefore:  as  certain  critics  are  used 
to  say  bypL-rbDlic-uIly.  "That  if  all  :*ciences  were  lust, 
"  they  niight  be  found  in  Virgil ;"  so  certainly  tliis 
may  be  said  tnily.  there  are  the  prints  and  footsteps  of 
all  leuniiug  in  tlufiie  ^f^f  )i\ytxx:\\vs  which  arc  re^wrted 
of  this  prince:  the  admiration  uf  whom,  when  I  con- 
sider him  not  as  Alexander  the  fjreat,  but  as  Aris- 
totle's schulur.  hatli  carried  nie  too  far. 

As  for  Julius  Csesar,  the  excellency  of  his  learning 
nee<Icth  nut  to  be  argued  from  lus  education,  ur  his 
company,  or  liis  speeches ;  but  in  a  iaitlier  degree 
doth  declare  itself  in  lus  writings  and  works ;  whereof 
some  aiv  extant  and  p*'rmanent,  and  some  unfortu- 
nately perialied.  For.  first,  we  see,  there  is  left  unta 
us  that  excttlleat  history  of  Iiis  own  wars,  which  he 
intitled  only  a  connnentary,  wherein  all  succeeding 
times  have  admire<l  the  solid  weight  of  matter*  and 
the  real  passages,  and  lively  images  of  actions  and 
persons,  expressed  in  the  greatest  |»roptTcty  of  words 
arui  perspicuity  of  nanation  that  ever  was ;  which 
that  it  was  not  the  effect  of  a  natural  gif^,  but  of 
learning  and  precept,  is  well  witnessed  by  that  work 
of  his,  intitled,  De  a»alogia.  being  a  grammati<?al 
philot^ophy,  wherein  he  did  labour  to  make  this  $am« 
vox  ad  piacitum  to  become  rar  ad  iicitum,  and  to 
reduce  custom  ol'  speech  to  congruity  of  speech ;  and 
took,  as  it  were,  tlie  picture  of  words  fiom  the  life  of 
reason. 

So  we  receive  from  him,  as  a  monument  both  of 
his  power  and  learning,  the  then  reformed  computa- 
tion of  the  year;  well  expressing,  that  he  took  it  to 
be  as  great  a  glory  to  himself  to  observe  and  kiiow 
tbe  law  of  the  heavens,  as  to  give  Uw  to  men  upoa 
the  eaith. 
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So  likewise  in  that  book  of  his,  Anii-CatOy  it  may 
easily  appeiir  that  he  did  aspire  as  well  to  victory  of 
wit  as  \*ictory  of  war  ;  undertaking  therein  n  conflict 
againU  the  greatest  champion  with  the  pen  that  then 
lived,  Cicero  the  orator. 

So  aji^in  in  liis  book  of  Apophthegms,  which  he 
collected,  wc  see  that  he  esteemed  it  more  honour  to 
make  himself  but  a  pair  of  tables,  to  take  the  wise 
and  pithy  words  of  others,  than  to  have  every  word  of 
bis  on-n  to  be  made  an  aftophtheg^m,  or  an  oracle ;  as 
vain  princes,  by  custom  of  flattery,  pretend  to  do. 
And  yet  if  I  should  enumerate  divers  of  his  speecheA* 
AA  I  did  those  of  Alexander,  they  are  truly  such  as 
StJomon  noteth,  when  be  saith.  Verba  xapientum 
ian^uaw  acuiei,  et  tanquam  clavi  in  a/turn  defiai : 
whereof  I  will  only  recite  three,  not  so  dclet:table  for 
eleganc}',  but  admirable  for  vig^our  and  efficacy. 

^Vs  first,  it  is  reason  he  be  thought  a  master  of 
words,  thai  could  with  one  word  appease  a  mutiny 
iD  his  army,  which  was  thus :  The  Romans,  when 
their  ^nerals  did  speak  to  their  army,  did  use  the 
word  jVIilUes,  but  when  the  ma^^i^trate^  spake  to  the 
people,  they  did  use  the  word  Quirites.  The  soldiers 
were  in  tumult,  and  seditiously  prayed  to  be  cashiered ; 
not  that  they  so  meant,  but  by  expostulation  ibcneof 
to  draw  Csesar  to  other  conditions ;  wherein  lie  being 
resolute  not  to  give  way,  after  some  silence,  he  began 
his  speech,  EgOy  Quirites:  which  did  admit  them 
■Iready  cashiered :  wherewith  they  were  so  surprised, 
crossed,  and  confused,  as  they  would  not  suffer  him 
to  go  on  in  his  speech,  but  relinquished  their  demands, 
mm)  made  it  their  suit,  to  be  again  called  by  the  name 
of  Milifes. 

The  second  speech  was  thus :  Caesar  did  extremely 
affect  the  name  of  king ;  and  some  were  set  on,  as  he 
passed  by,  in  popular  acclamation  to  salute  him  king ; 
lrttercu|>on,  finding  the  cry  weak  and  poor,  be  put  it 
off  thus,  in  a  kind  of  jest,  aa  if  tiiey  had  mistaken 
his  surname ;  Non  rex  mm,  sed  Cttsar ;  a  speech,  that 
if  it  l>e  searched,  the  life  and  fulness  of  it  can  scarce 
be  expressed:  ft>r,  firtt*  it  was  a  refusal  of  the  name. 
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but  yet  oat  serious :   again,  it  did  sigiiify  an  infinitq^ 
confidence  and  ma^mniiniiy,  as  if  he  presumed  Ca^si 
was  the  greater  ti(U>.  m  by  his  worthiness  it  U  com( 
to  pass  till  tliis  day  :    but  cliiedy*  it  wa^  a  speech 
great  allureinebt  toward  \ii&  own  purpose ;  as  if  tliq>l 
state  did  strive  with  him  but  for  a  name,  whereof] 
mean  families  were  vested ;  for  Rex  vs'as  a  surname 
with  the  Romans,  as  well  as  King  is  with  us. 

The  last  speech  which  I  will  mention,  was  used  to 
Metellus ;  when  Cjesar,  ailer  war  declared,  did  possess 
himself  of  the  city  of  Rome,  at  ^vhicli  time  euteriug 
into  Uie  inmrr  treasury  to  take  the  money  there  ao 
cumulated,  Metellus,    being    tribune,   forbad    tiim: 
whei-eto  Caesar  said,  "  That  if  he  did  not  desist,  he 
would  lay  him  dead  in  the  place.**     And  presently 
ikinj;  himself  up^  he  added,  ''  Voung  man,  it   is 
haixler  fur  me  to  speak  it,  tlian  to  do  it  ;*'  Ado- 
'kscetUt  duriut  eat  mihi  hoc  dicerct  quam  facer e*    A 
speech  com|>ounded  of  tlie  greatest  terror  and  greatest 
demency  that  could  proceed  out  of  tlie  mouth  of  niau. 
But  to  retunt,  anil  conclude  witli  liiin:  it  is  e\'i- 
dent,  himself  knew  well  hi»  own  perlection  in  learn- 
ing, and  took  it  upon  him  •  as  appeared  when,  upon 
occasion  that  some  spake  what  a  strange  resolution  it 
Iwas  in  Lucius  Sylla  to  resign  his  dictaturc;  be  scoflT- 
ing  at  him,  to  his  own  advantage,  answered,  *'  That 
SylU  could  not  skill  of  letters,  and  therefore  knew 
' "  not  how  to  dictate." 

And  here  it  were  fit  to  leave  this  point,  touching 
the  concurrence  of  military  virtue  and  learning,  for 
M'hat  example  should  come  witli  any  grace,  after  those 
Ljtwo  of  Alexander  and  Caesar?  were  it  not  in  regard 
of  the  rareness  of  circumstance,  that  I  find  in  oneotht-r 
particular,  as  that  wliich  did  so  suddenly  pass  from 
extreme  scorn  to  extreme  wonder ;  and  it  is  of  Xeno- 
>hon  the  philosopher,  who  went  from  Socratcs's 
lool  into  Asia,  in  the  expedition  of  Cyrus  the 
younger,  against  king  Aitaiterxcs.  This  Xeuophoa 
It  that  time  was  very  yomig,  and  never  had  seen  the 
r-ars  before ;  neither  had  any  command  in  the  army, 
but  only  followed  the  war  as  a  voluntary,  for  tholove 
pud  conversation  of  Proxenus  his  friend.     He  was 
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the  mind  to  balance  reasons  on  both  sides,  and  to 
turn  back  the  first  offers  and  conceits  of  the  mind, 
and  to  accept  of  nothingr  but  examined  and  tried. 
It  taketh  away  vain  admiration  of  any  thinp;-,  which 
is  the  root  of  all  weakness :  for  all  things  are  admired, 
either  because  they  are  new.  or  l)ecanse  they  are 
great.  For  novelty,  no  man  that  wadcth  in  IpRining 
or  contemplation  throughly,  but  will  find  that  (n-inted 
in  his  heart.  Nil  nov'i  sufter  terram,  Neither  ran  any 
man  marvel  at  the  play  (»f  puppets,  that  Rofth  i)ehind 
the  curtain,  and  adriseth  well  of  the  motion. 
And  for  magnitude,  as  Alexander  the  gjeat,  after 
that  he  was  used  to  great  armies,  and  the  ^n?at 
conquests  of  the  spacious  provinces  in  Asia,  when  he 
received  letters  out  of  fireece,  of  some  fights  and 
services  there,  which  were  commonly  for  a  passage, 
or  a  fort^  or  some  waHcd  town  at  the  most,  he  said, 
**  It  seemed  to  him,  that  he  was  advertised  of  the 
'*  battle  of  the  frogs  and  the  mice,  that  the  old  tales 
**  went  of."  So  certainly,  if  a  man  meditate  upon  the 
universal  frame  of  nattire.  the  earth  with  men  upon  it, 
the  dinueness  of  souls  excepted,  will  not  seem  much 
other  than  an  ant-hill,  where  some  ants  carry  com, 
and  some  can-y  their  yoiing-.  and  some  po  empty,  and 
all  to  and  iVo  a  Utile  heap  uf  dust.  It  taketh  away  or 
mitigateth  fear  of  death,  or  adverse  fortune ;  which  is 
one  of  the  greatest  iin|iedimGnls  of  virtue,  and  imper- 
fectiun.s  of  mnnnrrs.  For  if  u  man's  mind  ijc  deeply 
fieasoned  with  the  consideration  of  the  mortality  and 
comiptible  nature  of  thin<^,  he  will  easily  concur 
with  Kpictetus,  who  went  forth  one  day,  and  saw  a 
woman  weeping^  for  her  pitcher  of  earth  that  was 
broken;  and  went  forth  the  next  day,  and  saw  a 
woman  weeping  for  her  son  that  was  dead ;  and 
thereupon  said,  Heri  vidifragilemfran^i,  hodievidi 
'tdhm  mori.  And  therefore  Vinyil  did  excellently 
id  profoundly  cuuple  the  knowledge  of  causes,  and 
the  conquest  of  all  fears  together,  as  coticomitantiat^ 
Feih',  fjHi  potuit  rerttm  cognoscere  caiisas^ 
Huitfue  iwtits  omnes,  et  inexorabile fatum 
Suhjecit  p£dtiitts,  sirepitumque  Acherontis  avari. 
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It  were  too  long  to  go  over  the  particular  remedies 
vhich  learning  doth  minister  to  ail  the  diseases  of  the 
miud,  sometimes  pui^ging  the  iU  bumoiir^  sometimes 
opening  the  obstructions,  soioetimes  helping  dige»- 
tion,  sometimes  {ncressing  appetite,  5on>etiine«  benl- 
tng  the  wounds  and  exuleorations  thereof,  and  the 
like  ;  and  therefore  I  will  conclude  with  that  which 
bath  rationem  totius,  which  is,  that  it  disposeth  the 
constitution  of  the  mind  not  to  be  fixed  or  settled  in 
the  defects  thereof,  but  still  to  be  capable  and  sus- 
c^tibk  of  growth  and  reformation.  For  the  un- 
leamed  man  knows  not  what  it  is  to  descend  into 
himself,  or  to  call  himself  to  account :  nor  the  plea- 
sure of  that  suavissima  vitOf  indies  sftttire  se  ^ri 
meliorem.  The  good  part&  he  hath,  he  win  learn  to 
shew  to  the  full,  and  use  them  dexterously,  but  not 
much  to  increase  them :  tfae  faults  he  halb,  he  will 
learn  how  to  hide  and  colour  Ihcmr  but  not  much  to 
amend  tbem :  like  an  iH  mowcr^  that  mows  on  still, 
and  never  wheis  his  scythe.  Whereas  with  the 
leuned  man  it  fares  otherwise,  that  he  dotli  ever 
ntermix  the  correction  and  amendment  of  hia  mind, 
with  the  use  and  employment  thereof.  Nay,  fefthefk 
in  general  and  in  sum,  certain  it  is,  that  Veritas  and 
bonitas  dilfer  but  as  the  seal  and  the  print :  for  tnilh 
prints  goodness ;  and  they  be  the  clouds  of  error, 
which  descend  in  the  storms  of  passions  and  pertur- 
tetions. 

From  moral  virtue  let  us  pass  on  to  matter  of  power 
and  commandment,  and  consider  whether  in  right 
reason  there  be  any  comparable  with  tJiat.  where- 
wHh  knowledge  inrestoth  and  crowneth  man's  oa- 
taie.  We  see  the  dic^ity  of  titc  commandment  is 
aooording  to  the  dignity  of  the  commamled :  to  have 
commaudment  over  beasts,  as  herdmen  have,  is  a 
thing  contemptible ;  to  have  commandment  over 
«:hildren,  af  schooIma&terK  have,  is  a  matter  of  small 
honour;  to  have  commandment  over  galley-slaves, is 
a  disparagement,  rather  than  an  houom*.  Neither  is 
the  nimniandmeut  of  tyrants  much  better,  over  people 
which  have  put  off  the  generosity  of  their  minds: 
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ami  thtrefore  it  was  ever  hotden,  that  faonoun  in 
free  monarchies  and  commonweatths  bad  a  sweetneiB 
more  than  in  tyrannies,  becau8e  the  cominundment 
cxtendeth  more  over  the  wills  of  inen,  and  not  only 
over  their  deeds  and  services.  And  therefore,  when 
Virgil  puttelh  Jiimsclf  forth  to  attrilmte  to  Augustus 
Caaer  the  liest  of  humau  hououi-s,  lie  duth  it  in  these 
words: 

-  ■  ^  —victovfjue  x'oletifeit 
Per  populos  datjura,  viannjue  njftctat  Oiympo. 

But  the  rnmniandment  of  knowled^^e  is  y^i  higher 
than  the  rommandmcnt  over  the  will  ;  for  it  is  a 
commandment  over  the  reason,  belief,  and  under^ 
itanding^  of  man,  which  is  the  highest  part  of  th« 
mind,  and  givctli  law  to  the  will  itself:  for  there  ii 
BO  power  on  earth,  which  setteth  up  a  throne,  or 
chair  of  »tate,  in  the  spirits  and  souls  of  men,  and  in 
their  cogitations,  iuia^anatioiis,  opinions,  and  beliefs, 
but  knowledge  and  learning.  And  therefore  we  see 
thedpteHtahle  and  extreme  pleasure  that  arch -heretics, 
and  faki;  pmpbcts  and  impostors  arc  transported 
with,  when  they  once  find  in  themselves  that  they 
have  a  superiority  in  the  faith  nndronsricnceof  men; 
so  great,  ns,  if  they  have  once  tasted  of  it,  it  is 
sekiom  seen  that  uny  torture  or  persecutton  can  make 
them  rehnqnish  or  abandon  it.  But  as  this  is  that 
which  the  outlior  of  the  Revelation  calletb  the  depths 
er  profoundness,  of  Satan  ;  so,  by  argument  of  con- 
traries, the  just  and  lawfiU  sovcrpifrnty  over  men";* 
wutenrtanding,  by  force  of  truth  rightly  intei-preted, 
is  that  which  ap])roflcheth  nearest  tu  the  similitude  of 
the  divine  rule. 

As  for  fortune  and  advancement,  the  beneficence 
of  learning  is  not  so  confined  to  give  fortune  only  to 
states  and  commonwealths,  as  it  doth  not  Kkewise 
^ve  fortune  to  particular  perstms.  For  it  was  well 
noted  long  ago,  that  Homer  hath  given  more  men 
their  livings,  than  either  Sylla,  or  Caesar,  or  Augus- 
tas ever  did,  notwithstanding  their  great  lai^esses 
and  donatives,  and  distributions  of  lands  to  50  many 
legions  ;  and  no  doubt  it  is  Irnid  to  say,  whether  ornu 
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or  leamiiijB^  have  advanced  ^renter  numbers.  iVnd  in 
esse  of  sovereignty  we  see,  that  if  arms  or  descent 
have  carried  away  the  kinj^doni,  yet  learning  hath 
carried  the  priesthood,  which  ever  hath  been  in  some 
competition  with  empire. 

Affain,  for  the  pleasure  and  deliffht  of  knowledge 
and  learning,  it  &r  surjMisscth  idl  other  in  nature: 
for,  shall  the  pleasures  of  the  affections  so  exceed  the 
pleasures  of  the  senses,  as  much  as  the  obtaining-  of 
desire  or  victory  cxcecdeth  a  song  or  a  diimer ;  and 
must  not,  of  consequence,  the  pleasures  of  the  intel- 
lect, or  nnderstanding,  exceed  the  pleasures  of  the 
affections  ?  We  see  irj  all  other  pleasures  there  is 
satiety,  and  after  they  be  used,  their  verdure  de- 
parteth ;  which  shewcth  well  they  be  but  deceits  of 
pleasure,  and  nut  pleasures ;  ami  that  it  was  the  no- 
velty wliich  plea:<ed,  aud  uot  Uie  quality :  and  there- 
fore we  !iee  that  voluptuous  nieu  turn  friers,  aod 
ambitious  princes  turn  melancholy.  But  of  know- 
ledge there  U  no  satiety,  but  satlsiaction  and  appe- 
tite are  perpetually  iiHerchangeable :  and  therefore 
appeareth  to  be  gtwHl  in  itself  amply,  without  fallacy 
or  accident.  Neither  is  that  p]ea.sure  oi  Mnall  effi- 
cac}'  and  cunt4>ntment  to  the  mind  of  man»  which 
the  poet  Lucretius  describeth  elegantly  : 
Suave  mart  magno,  turhuniibux  a'tjuora  vetitis,  etc. 
"  It  is  a  view  of  delight,  saith  he,  to  ^tand  or  walk 
**  upon  the  shore  side,  and  to  see  a  ship  toiiscd  with 
"  tempest  upon  the  sea ;  or  to  he  in  a  fortified  tower, 
"  and  to  see  two  battles  join  upon  a  plain  ;  hut  it  is  a 
*•  pleasure  inconi|Mii-able,  for  the  mind  of  man  to  be 
**  settled,  landed^  and  fortified  in  the  certainty  of 
"  tmtli,  and  from  thi-nce  to  descry  and  l>ehold  the 
•*  errors,  pertiirljations,  labours^  and  wanderings  up 
••  and  down  of  other  men." 

Lastly,  leaving  the  vulgar  arguments,  that  \vf  learn- 
ing man  excelleth  nian  in  that  wherein  man  excelleth 
beasts ;  that  by  learning  man  oscendeth  to  the  heavens 
and  their  motions,  where  in  bo<ly  he  cannot  come, 
and  the  like  :  let  us  conclude  with  the  dignity  and 
excellency  of  knowledge  and  learning  in  that  where? 
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irato_mau>  .nature -dolK  most  aspirej  ^hkJbuia.  irn*   — ■ 
mortality  or  .contiiiuaJic£ :  for  to  thU  tendeth  gene* 
ratiun,  au  J  rai.^ing'  of  houses  and  families ;  to  this  tend 
buildings,   foundations,    and    monuments;    to    this 
tcndcth  the  desire  of  memory,  fame,  and  celebration, 
and  in  effect  the  strengtli  of  all  other  human  desires. 
Wc  sec  then  hoiv  far  the  monuments  of  wit  and 
learning  are  m(»re  durable  than  the  monuments  of 
power,  or  of  the  hands.     For  have  not  the  verses  of 
Homer  continued  t»  enty-five  hundred  years,  or  more» 
without  the  loss  of  a  syllable  or  letter ;  during  which 
time,  infinite  palaces,  temples,  castles,  cities,  have 
been  decayed  and  demuUihed  ?  It  is  not  posKibte  to 
have  the  true  pictures  or  statues  of  Cyrus,  Alexander, 
Ca:'sar ;   no,  nor  of  the  kings  or  great  [)cn(onages 
of  much  later  years;  for  the  originals  cannot  last, 
and  the  copies  cannot  but  lose  of  the  life  and  trutli. 
But  the  images  nf  men's  wits  and  knowledges  remain 
in  books,  exempted   from    tltc  wrong  of  time,  and 
ca|nhle  of  perpetual  renovation.     Neither  are  they 
fitly  to  be  called  images,  liccause  tlicy  generate  still, 
and  cast  their  seeds  in   the   minds  of  othei*s,  pro- 
vddng  and  causing  infinite  actions  and  opinions  in 
succeeding  ages :  so  that,  if  the  invention  of  the  ship 
was  thought   so  noble,   which  carrieih   riches  and 
commodities  from  \i\atx  to  place,  and  consociateth, 
the  most    remote   regions  in  pai1tci])atioD  of  their 
fruits:  bow  much  more  are  letters  to  be  magnified, 
which,  as  ships,  pass  through  the  vast  seas  of  time,  — 
and  make  ages  so  <)istant  t  o  participate  of  the  wisdom, 
illuminations,  and  inventions,  the  one  of  the  other? 
Nay  fartlior,  we  see,  some  of  the  philosophers  which  i 
were  least  tUvine,  and  most  immersed  in  the  senses.' 
and  denic-d  generally  the  immortality  of  tlie  soul ;  yet 
came  to  this   point,  that  whatsoever  motions  the 
spirit  of  man   could  act  and  perform  without  the 
organs  of  the  body,  they   thought,  might  remain 
after  death,  which  w**re  only  those  of  the  understand- 
ing, and  not  of  the  alToctions ;  so  immortal  and  in- 
coiTupliWle  a  thing  did  knowledge  seem  unto  them  — 
to  be.     liut  we,  that  know  by  divine  revelation, 
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t^t  Hot  cnlr  the  understandings,  but  the  afTecttons 
puiified:  not  only  the  spirit,  but  the  body  changed, 
fthall  be  ad^nnced  to  immortality,  do  disdaini  these 
rudiments  of  Uic  senses.  But  it  must  be  remembetxJ 
both  in  this  la;i>t  j>oint,  and  so  it  may  bkewise  be 
needful  in  otiicr  places,  that  in  probation  of  the  dig- 
nity of  knowledge  or  learuing,  I  did  in  the  be^nnin^ 
Separate  divine  testimony  from  human,  which  method 
I  have  pursut^d,  and  so  handled  them  both  apart. 

Nevertheless  I  do  not  }>retend,  and  I  know  it  \dll  ht 
intpussible  for  roe,  by  any  pleading  of  mine,  to  re- 
rerst  the  judgment,  either  of  JKsop's  cock,  that  pre- 
ferred the  barlcy-com  before  the  gero ;  or  of  Midas, 
that  being  chosen  judge  between  Apollo,  president 
of  tlie  Muses,  and  Pan,  god  of  the  flocks,  judged  tor 
plenty  ;  or  ot  Paris,  that  judged  for  beauty  and  lo\*e* 
against  wiijdom  and  power ;  or  of  Agrippina.  ocddal 
ntatrent  modo  imperet^  that  prefeii^  empire  with 
any  conditiou  never  so  detestable ;  or  of  Ulysses,  ^vt 
vetulam  prtttulU  hntHortalitati,  being  a  6gure  of 
those  which  prefer  custom  and  habit  hefvre  all  ex- 
cellency ;  or  of  a  number  of  the  like  popular  judg- 
lUt'Qte.  For  these  things  must  continue  as  the}'  have 
been ;  hut  so  will  that  also  continue,  whereupon 
lean.ing  b.ith  ever  relied,  and  which  faiieth  not : 
Juttijicata  tit  Sapieniia  a  Jiiiis  suis. 
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FRANCIS  BACON: 

Of   T8B 

PBOFICIEKCE  AND  ADVAKCEMENT  OF 

LEARNING. 

DIVINE  AND  HUMAN. 

€o  life  fttn0. 


Lt  mi^t  seem  to  have  more  convenienccv  though  it' 
come  ot^en  otherwise  to  pasa*  excellent  king,  thai 
^thoae,  which  are  fruitful  in  their  generations,  and 
ive  in  thfuiselves  thu  fun^^ht  ut'  immortality  in 
Hr  descendents,  should  likewise  be  more  caretid  of 
the  g'nml  estate  of  future  tiu)e.<,  unto  which,  they 
know,  they  must  transmit  and  coninit^nd  over  their 
dearest  pledges.  Queen  ElizabeUi  was  a  sojourner  in 
thp  world,  in  respect  of  her  uuniarned  life,  and  was  a 
blessing  to  her  own  tinier ;  and  yet  so  as  Uic  im- 
pression of  her  good  goremment,  hesides  her  boppjr 
memory,  is  not  without  some  effect  which  dotii  sur- 
vive her  But  to  your  majesty,  whom  God  hath  aX- 
ready  blessed  with  so  much  I'oyal  issue,  worthy  to 
continue  and  represent  you  for  ever ;  and  whoae 
youthful  and  fruititd  lied  doth  yet  promise  many  the 
Uke  renovations ;  it  is  proper  and  agreeable  to  be 
iversant,  not  only  in  the  transitory  parts  of  good 
rcrnmcnt.  but  in  tliosc  acts  also  which  arc  in  their 
nature  permanent  and  perpetual :  amongst  the  which, 
if  affection  do  not  transport  me,  there  is  not  any  more 
worthy,  than  the  fartlier  endowment  of  the  world 
with  twund  and  fruitful  knowledge.     Tot  why  should 
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a  few  Foxtived  authors  stand  up  like  Hi;rculea'5 
columnt^ ;  beyond  which  there  should  be  do  sailing 
or  discovering,  since  we  have  so  blight  aiid  lienigu 
a  sta^  as  your  mjyesiy,  to  conduct  and  prosper  us  ? 
To  return  thciiefore  where  we  left,  it  rL-nuiiiicth,  to 
consider  of  nliat  kind  tho^e  acts  arci  which  have 
been  undertaken  and  performed  by  kinf^  and  otherst 
for  the  increase  and  arfvantrnicnt  of  learning ;  where- 
in I  purpose  to  speuk  actively,  without  dtgre&iiug  or 
dilating^i 

Let  this  ground  thereftn-e  be  laid,  that  ail  worka 
are  overcome  by  amplitude  of  reward,  by  soundness 
of  direction,  and  by  the  coujunclion  of  labours.  The 
first  iniiltiplicth  endeavour,  the  second  prevenleth 
error,  and  the  thiiil  supplieth  the  friiilty  of  man ;  but 
the  principal  of  these  is  direction :  for  claudus  in  via 
antcvcrtit  cursorem  extra  viain  ;  and  Solomon  excel- 
lently settith  it  down,  If  the  iron  be  not  tharp,  it  re- 
^itireth  more  strength  ;  but  uisdoin  is  that  rchich 
prcvaiteth :  signifying,  that  the  invention  or  clectioh 
of  the  mean  is  more  etfectual  than  any  inforoement 
or  accumulation  uf  end<*avouni.  This  1  am  induced 
to  apeak,  for  that,  not  derogating  from  the  noble  in- 
tention of  any  that  have  been  descrvers  towaids  the 
State  of  learning,  I  do  obsene,  nevertheless,  that  their 
works  and  arts  arc  rather  jnatters  of  magnificence  and 
memory,  tlian  of  prc^re&sion  and  proficience.  and 
tend  rather  to  augment  tlie  mass  of  learning,  in  the 
multitude  of  leai'm-d  men,  then  to  rectify  or  raise  the 
sciences  theniselvi"^. 

- ■  The  works  or  acts  of  merit  towaids  learning  are 
conversant  abiHit  three  objects :  tlie  places  of  learning, 
the  books  of  learning,  and  the  persons  of  the  learned. 
For  as  water,  whether  It  be  the  dew  of  heaven,  or  the 
spring!*  of  the  earth,  doth  scatter  and  lose  itself  in  the 
groimd,  except  it  Im*  coUeoted  into  sonje  receptacle, 
where  it  may  by  uniim  comfort  and  sustain  ttseU',  and 
for  that  cause  the  industry  (jf  man  haih  made  and 
frnmc'd  ?pring-heuds,  conduits,  cisterns,  and  pools, 
which  men  have  accustomed  likewise  to  beautify  and 
adorn  with  accompli'^hnicnts  of  magnificence  and 
state,  as  well  as  of  use  and  necessity  ;  to  this  excel- 
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lent  liquor  of  knowledge,  whether  it  descend  from 

t.divine  inspiration,  or  spnn^from  human  sense,  would 

'soon  perish  and  vanish  to  obLi^ion,  if  it  were  not  pre- 

^■eiTed  in  books,  traditions,  confereuL-et'.  and /plates 

appointed;  a.s  universities,  colleges,  and  schooU,  for 

the  receipt  and  corafortiug  of  tJie  ttame. 

The  workff,  nhich  concern  the  seats  and  places 
uf  learning,  are  four  :  foundations  and  buildings,  en- 
donments  nith  revenues,  endowments  with  fran- 
chises and  privileges  institutions  and  ordinannrs  for 
g:ovcmnient ;  ell  tending  to  quietness  and  privateness 
of  liie,  and  discharge  of  caies  and  troubles ;  much 
like  tlie  stations  which  Virgil  prcscribcth  for  the 
hiving  of  bees : 

Friiicipio  sedet  ap'tbus  stativ^ue  peUnda, 
Quo  nequc  sit  vent  is  adit  us,  etc. 

The  works  touching  books  arc  two  ;  first,  libraries, 
which  are  as  the  shrines  where  all  the  rclicks  of  the 
ftncient  saints,  full  of  tnie  virtue,  and  that  without 
deUisiou  or  imposture,  are  preserved  and  reposed :  ' 
sccondlv,  new  editions  of  authors,  with  more  correct 
impressions,  nioi*e  faithful  translations,  more  profitable 
^glosses,  more  diligent  annotations,  and  the  like. 

The  works  pertaining  to  the  persons  of  learned 
xuen,  besides  the  advancement  and  countenancing  of 
Jthemiu  general,  ai-e  two:  the  reward  and  desiguation 
of  readers  iu  scieinces  already  extant  and  invented ; 
and  the  itward  and  designatiou  of  writers  und  in- 
quirers conceniing  any  purls  of  Icaniihg  not  suffici- 
cntly  laboured  and  prosecuted. 

These  ain^  summarily  the  works  and  acts,  whcreiti 
the  merits  of  many  excellent  princes  and  other  worthy 
peRonages  have  bw n  conversant.  As  for  any  par- 
ticular commemorations,  1  call  lo  mind  what  Cicero 
said,  when  he  gave  general  thanks ;  Dijficiie  non 
aiiquem,  ingratum  ^uenquam  pmterire.  Let  us  ra- 
ther, according  to  the  Scriptures,  look  unto  that  part 
of  tJic  race  which  is  before  us,  than  look  back  to  that 
which  is  already  attained. 

Virst  therefore,  amongst  so  many  great  foundations 
of  colleges  in.  Europe,  I  Qnd  strange  that  tbey  are 
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ll  all  dedicated  to  pi-ofessions,  and  none  left  &ee  to 
'  arU  and  sciences  at  large.  For  if  men  judf^e  that 
learning  should  be  referred  to  action,  they  jiid^ 
well ;  iHit  ui  tliis  they  tall  into  the  e^noT  described  in 
the  ancient  iablc,  in  which  the  other  parts  of  the 
body  did  suppose  the  stomach  had  been  idle,  because 
it  neitlier  performed  the  office  of  motion,  as  the  Hmbs 
do,  nor  of  senile,  as  the  head  doth ;  but  yet,  notwith- 
standing', it  is  the  stomacit  that  digesteth  and  dis- 
tributeth  to  all  the  rest :  so  if  any  tnun  think  phi- 
losophy and  universality  to  be  idle  studies,  be  doth 
not  consader  that  nil  professions  are  from  thence  served 
and  supplied.  And  this  I  take  to  be  a  great  cause, 
that  hath  hindered  the  progression  of  learning,  be- 
cause these  fundamental  knowledges  have  been  stu- 
died but  in  passage.  For  if  you  will  have  a  tree  bear 
more  Iruit  than  it  hath  used  to  do,  it  is  not  any  tiling 
you  can  do  to  the  boughs,  but  it  is  the  stirring  of 
the  earth,  and  putting  new  mould  about  the  roots, 
that  must  work  it.  Neither  i^  it  to  be  foi^tten,  that 
this  dedicating  of  foundations  and  dotations  to  pro- 
fesaory  learning.  hatJi  not  only  had  a  malign  n!q)ect 
and  influence  upon  the  growth  of  sciences  but  hath 
also  lieen  prejudirial  to  states  and  gnvemmcnts.  For 
henet?  it  prnccedeth  that  princes  find  a  solitude  in  re- 
gard of  able  men  to  serve  them  in  cwiscs  of  state, 
becaase  there  is  no  education  collegiate  which  is  free, 
where  such  as  were  so  dispwwd  might  give  themselves 
to  histories,  modciTi  langtiages,  books  of  policy  and 
-  civil  discourse,  and  other  the  like  enablements  unto 
service  of  state. 

And  Itecause  founders  of  colleges  do  |Unnt.  and 
founders  of  lectures  do  water,  it  followeth  "well  in 
order,  to  speak  of  the  deft-ct  which  is  in  public  lec- 
tures; namely,  In  the  smsdlness  and  meanness  of  the 
sialary  or  reward,  which  in  most  places  ia  assigned  unto 
them ;  whether  tliey  be  lectures  of  arts,  or  of  pro- 
feflsions.  Fat*  it  is  necessary  to  the  progression  of 
sciences,  that  r  cadet's  be  of  the  most  able  and  suffici- 
ent men,  as  those  which  are  ordained  for  generating 
and  propagating  of  sciences,  and  not  for  transitory 
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This  cannot   be,    except  their  condition  and 

;en<Jowment  be  such  as  may  content  the  ablest  man 

to  appropriate  his  whole  labour,   and  continue  liis 

K whole   og^   in   that   function   and   attendana.%    and 

tbrrefore  must  have  a  pruportion  answcrahle  to  that 

mediocnty   or  competency  of  advancement,    which 

^inay  be  expected  froni  a  profession,  or  the  practice 

of  a  profession.      So  as,  if  you  will  liave  sciences 

flouhsii,  you  must  obscne David's  nuUtary  law,  w hich 

was,  "  That  those  which  staid  wiili  the  carriag-ej 

should  have  etfual  part  with  ihoiie  wliich  were  in 

the  action  ;"  else  will  the  caniag€«  be  ill  attended. 

readers  in  sciences  arc  indeed  the  guardians  of  the 

?s  and  provisions  of  bciences,    whence  men   in 

tive  courses  are  furnished,  and  therefore  ought  to 

ve  equal  cDlertaiiiment  with  them ;  otherwise  if 

the  fathers  io  sciences  be  of  the  weakest  sort,  or  be 

ill-maintaiued. 

Et  patrum  invalidi  referent  Jejunia  nati. 
Another  defect  i  note,  wlierein  I  shall  need  some 
alchemist  to  help  me»  who  call  upon  men  to  sell 
their  books,  and  to  build  furnaces,  quittin<;  and  fVjr- 
dng  MinervB  and  the  Muses  as  barren  vir^ns, 
and  rehing-  ifpon  Vulcan.  But  certain  it  is,  that 
unto  tlie  deep,  fruitfid,  and  oijci-ativc  study  of  many 
Bciencea,  especially  natural  philosophy  and  pliyalc, 
books  be  not  only  the  instrumentals  whciein  also  tliv 
beoefkence  of  men  hath  not  been  altogether  want- 
ing: for,  we  see,  spheres,  globes,  astrolabes,  maps, 
and  the  like,  have  been  provided  as  appurtenances 
to  astronomy  and  cosmography,  as  well  as  books ; 
we  see  likewise,  that  some  places  instituted  for  physic 
have  annexed  the  commodity  of  gardens  for  simples 
of  all  sorts,  and  do  Ukenise  command  ibe  uae  of 
dead  bodies  for  anatomies.  But  these  do  respect 
but  a  few  things.  In  general,  there  will  hardly  be 
uuy  umiu  proBcienoe  in  the  disclosing  of  nature, 
except  there  he  some  allowance  for  ex|>enccs  about 
experiments ;  whether  they  be  experiiiieuts  ap|ier- 
taitiiug  to  Vuicanus  or  Djwlalns,  funmce  ur  t-ugine, 
or  anv  other  kind;  and  therefore  as  secretariea  and 
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spiols  of  princes  and  states  bring  in  bills  for  intelli- 
gence, so  you  must  allow  the  spials  and  iiitelli^nc%rs 
nf  nature  to  bring  in  their  htiU^  or  eke  vou  shall  be 
ill  advertisrd. 

And  if  Alexander  made  such  a  liberal  assif^nalion 
to  Aristotle  nf  treaiiurc  for  the  allowance  of  hunters, 
fowlers  fishers,  and  the  like,  that  he  might  compile 
an  history  of  nature,  much  better  do  lliey  deaerve  it 
that  travel  in  arts  of  nature. 

Another  defect  which  I  note,  is  an  intermission  or 
neglect,  in  those  which  are  governors  in  aniver- 
sitie,',  of  consultation  ;  and  in  princes,  or  superior 
persons,  of  visitation:  to  enter  into  account  and 
consideration,  whether  the  readings,  exercises,  and 
other  customs  appertaining  unto  learning,  anciently 
begun,  and  since  continued,  be  well  instituted  or 
TM),  and  thereupon  to  ground  an  amendment  or  re* 
formation  in  that  which  -shall  be  found  inconvenient. 
For  it  is  one  of  your  majesty's  own  most  wise  and 
princely  maxims,  "  That  in  all  usages  and  prece- 
"  dents,  the  times  be  considered  wherein  they  first 
"  began,  which  if  they  were  weak  or  ignorant,  it 
"  demgateth  fitim  the  authority  of  the  usage,  and 
"  Icaveth  it  for  suspect."  And  therefore  in  as  much 
as  most  of  the  usages  and  orders  of  the  universities 
were  derivcil  from  more  obscure  times,  it  is  the  more 
requisite  they  he  re-examined.  In  this  kind  I  will 
give  an  instance  or  two,  for  example  sake,  of  things 
that  are  the  most  obvious  and  familiar :  the  one  is  a 
matter,  wbirh  though  it  l)c  ancient  and  general,  yet 
I  1  hold  it  to  l>e  an  error,  which  is,  that  scholars  in 
univei-sities  come  too  soon  and  too  unripe  to  logic 
and  rhetoric,  arts  fitter  for  graduates  than  children 
and  novices ;  for  these  two.  rightly  taken,  are  the 
gravest  of  sciences,  being  the  arts  of  arts,  the  one 
for  judgntent,  the  other  for  ornament.  And  they 
lie  the  rules  ami  directions  how  to  set  forth  and  dis- 
{tose  umttcr;  and  therefore  for  minds  empty  and  un* 
fraught  with  matter,  and  which  have  not  gathered 
that  which  Cicero  culteth  sylva  and  suf>eile.i\  stuff 
and  variety,  to  iKgin  with  those  artd,  as  ii'  one  should 
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learn  to  weigh,  or  to  measure,  or  to  paint  the  wiod, 
doth  work  but  this  effect,  that  tUc  wi&Uotu  of  those 
arts,  M'hioh  is  great  and  universal,  is  almost  made 
con  tempt  iiile,  and  is  degenerate  into  chUdi&h  itophl- 
stry  and  ridiculous  affectation.  And  larlhcr,  the 
UDtiniely  leamint;  of  them  hath  drawn  on,  hy  conse- 
quence, the  superficial  and  unprofitable  teacliing  and 
writiuff  of  them,  as  fittest  indeed  to  the  capacity  of 
childi-en.  Another,  is  a  lack  I  find  in  the  exercises 
useti  in  the  universities,  which  do  make _ too, great. a 
divorce,  between-  invention  and  nicmury  ;  for  their 
s|ieeches  are  either  premeditate  in  verbis  conceptis^ 
where  nothing  is  left  to  Invention ;  or  merely  extcm- 
poral,  where  little  is  left  to  memory  ;  whereas  in  life 
and  action  there  is  least  use  of  eitlicr  of  these,  but 
rather  of  intermixtures  of  premeditation  and  inven- 
tion, notes  and  memory ;  so  as  the  exercise  fitteth 
not  the  practice,  nor  the  image  the  life;  and  it  is 
ever  a  true  rule  in  exercises,  that  they  be  framed  as 
near  as  may  be  to  the  life  of  practice,  for  otherwise 
they  do  pervert  the  motions  and  facnlties  of  the  mind, 
and  not  prepare  them.  Tiie  truth  wliereuf  i;t  not 
obscure,  when  scholars  come  to  the  piacliccs  of  pro- 
fessions, or  other  actions  of  civil  Ufe,  M'hich  when  they 
set  into,  this  want  is  soon  found  by  themselves,  and 
sooner  by  others.  But  tins  part,  tuuclung  the  amend- 
ment of  tlie  institutions  and  oMcrs  of  universities,  I 
will  conclude  witli  tlie  clause  of  Cassar's  letter  toOppius 
and  Balbus,  Hoc  tiuemadinodum  jUi-i  posslty  nonnuUa 
mihi  in  nieritem  ventunt^  et  multa  repertri  potsant: 
de  lis  rebus  rogo  vos,  ut  cogitattouem  suscipiatis. 

Another  defect,  wliich  I  note,  aseeiideth  a  little 
higlier  than  the  piiecedent ;  for  as  the  proficieuce  of 
learning  conslsteth  much  in  the  orders  and  institutions 
of  universities  in  the  same  states  and  kingdoms,  so  it 
would  be  yet  more  advanced,  if  there  were  more 
intelhgcnce  mutual  between  the  universities  of  Eu- 
rope than  now  there  is.  We  see  there  be  many 
orders  and  foundations,  which  though  they  be  di- 
vided under  several  sovereignties  and  lenitories,  yet 
they  take  themselves   to  have  a  kind   of  contract, 
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fraternity,  and  cotrcsjwndcnoc  one  with  another,  in- 
somuch as  they  have  (irovindnls  and  gCTierals.  And 
sure!y  as  nature  creat^lh  brotherhood  in  families,  and 
arts  mechanical  conlracl  brotherhuods  in  common- 
alUes,  and  the  anointment  of  God  superinduceth  a 
brotherhood  in  kings  and  Irishops  ;  so  in  like  manner 
there  cmmot  Imt  be  a  fraternity  in  leaniinf;  and 
ilhjminntion,  relating  to  that  paternity,  which  is 
attributed  to  Gml,  who  ia  called  the  Father  of  illu- 
minntion;;  or  lights. 

The  last  defect  which  I  will  note  i",  that  t  here 
hath  not  been,  or  very  rarely  been,  any  public  de- 
signation of  miters  or  inquirers  concerning  such  parts 
of  knowledge,  as  may  appear  not  to  have  been  already 
sufficiently  laboured  or  imdertaken  :  unto  which  point 
it  is  an  inducement  to  enter  into  a  view  and  exami- 
nation what  parts  of  learning'  have  been  prosecuted, 
and  what  omitted;  for  the  opinion  of  plenty  is 
amongst  the  causes  of  want,  and  the  great  quantity 
of  books  maketh  a  shew  rather  of  superfluity  than 
lack ;  which  surcharge,  nevertheless,  is  not  to  be  re- 
medied by  making  no  more  books  but  by  making 
more  good  books,  which,  as  the  serpent  of  JMoses, 
might  devour  the  serj)ents  of  the  enchanters. 

The  removing  of  all  the  defects  formerly  enuu»e- 
rftted,  except  the  last,  and  of  the  active  part  also  of 
the  last,  which  is  the  designation  of  writers,  are 
opera  basitica  ;  towards  which  the  endeavours  of  a 
private  man  may  be  but  as  an  image  in  a  crosH-way, 
that  may  point  at  the  way,  but  cannot  go  it.  But 
the  inducing  part  of  the  latter,  which  is  the  Rur\ey 
of  learning,  may  be  set  forward  by  private  travel : 
wherefore  I  will  now  »1tem]it  to  make  a  general 
and  faithful  perambulation  of  learning,  with  an  in- 
quiry what  parts  thereof  lie  fresh  and  waste,  and  not 
improved  and  converted  by  the  industry  of  mjui ;  to 
the  end  that  such  a  plot,  made  and  recorded  to  me- 
mory, may  both  minister  light  to  any  put^  desig- 
nation, and  aI<o  serve  to  excite  voluntary  endeavours ; 
wherein  nevertheless,  my  purpose  is  at  this  time  to 
note  only  onussions  and  dc6cicucics,  and  uot  to  make 
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any  redargution  of  errorsi  or  incomplete  prosecutions : 
for  it  is  one  thing  tu  set  foKh  what  gi'ound  lieth  un- 
maiiured.  and  anuth<;r  thing  to  correct  ill  husbandry 
In  that  which  is  manured. 

In  the  handling  aod  undertaking  oi'  which  work  I 
am  not  ij;norant  whnl  it  is  that  I  do  now  move  and 
atlempt,  aor  insensible  of  mine  own  weakness  to 
sustain  my  pur|K>se :  but  my  ho{>e  is,  that  if  my  ex- 
treme love  to  learning  carry  me  too  far,  I  may  obtain 
the  excuse  of  ailection  ;  liir  that  **  it  is  not  granted 
**'  to  man  to  love  and  to  be  wise."  But,  I  know 
well,  1  can  use  nu  other  Iil)erty  of  judgment  than  I 
must  leave  to  otheni ;  and  ],  fur  my  part,  &imll  be 
indifferently  glad  cither  to  perform  myself,  or  accept 
from  Euiother,  that  duty  of  humanity ;  Ndrn  tftti  erranti 
comiter  monstrat  viam,  etc.  I  do  foresee  likewise, 
that  of  tliosf!  tilings  which  1  shall  enter  and  register, 
as  defurieiicics  and  omissions^  many  will  conceive  and 
censure*  that  some  of  tbeiii  are  ahvady  dune  and  ex- 
tant ;  otliL-rs  to  be  but  curiosities,  and  things  of  no 
great  use ;  and  others  to  be  of  too  great  difficulty, 
and  almost  impossibility  tu  lie  compassed  and  alfected : 
but  for  the  two  first,  I  refer  myself  to  the  particulars ; 
for  the  last,  touching  iin[M)ssihility,  [  take  it,  those 
things  arc  to  be  held  possible  whicli  may  be  done  by 
some  person,  though  not  by  every  one ;  and  which 
may  be  done  by  many,  tliough  not  by  any  one ;  and 
which  may  be  done  tn  succei&sion  of  ages,  tliuugh  not 
within  the  hour-gtass  uf  ouc  man's  life ;  and  which 
may  be  dune  by  public  designation,  though  not  by 
private  endeavour. 

But,  notwithstanding,  if  any  man  will  take  to 
himself  rather  that  uf  Solonmn,  Dic'u  pigei'y  Leo  est 
in  via,  than  that  of  Virgil,  Possurit  (juia  poHse  viden- 
tar:  I  shall  be  content  that  my  labours  be  esteemed 
but  as  the  better  sort  of  wishes ;  for  as  it  asketh  some 
knowh;ilge  to  demand  a  ({uestion  not  im|H;rLinent,  so 
it  re<iuireth  some  sense  to  make  a  wish  not  absurd. 
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THE  parts  of  human  Ifaminp  hnvr  rofnmce  ta 
the  three  parts  of  man's  Underfitandrn^,  which  is 
the  seat  of  Icarning^ :  Histnr}-  (o  his  IMenuiry,  Poesy 
to  his  Itnaginntinn,  and  Fhilosopliy  to  his  Keason. 
Divine  learning'  receiveth  the  same  distribution,  fiir 
the  sjiirit  of  man  is  the  same,  though  Ihc  reFrlatiun 
of  oracle  and  sense  be  diverse:  so  as  theology  cnn- 
sisteth  also  of  history  of  the  Churrh;  of  parables, 
which  is  divine  poesy  ;  and  of  holy  drwlrinc  or  pre- 
cept;  for  as  for  that  part  which  seomrlh  supeniunw- 
raiy,  which  i»  prophecy,  it  is  but  divine  history  ; 
which  hath  that  prerr^gativc  over  human,  as  the  nniv 
ration  may  Ix*  before  the  fact,  as  well  as  ntter. 

History  is  Naturaf,  Civil,  Eccleslasticat,  and  Li- 
terary ;  whereof  the  tltree  first  I  allow  as  extant,  the 
fourth  I  note  as  deficient.  For  no  man  hath  pro- 
pounded to  himsflf  the  general  state  of  learning  to  he 
desaibed  and  represented  iViim  age  to  a^e,  as  many 
have  done  the  works  of  nature,  and  tlie  state  civil 
and  pcclesi;isticji! ;  without  which  the  hislni-y  of  the 
world  scemeth  to  me  to  be  as  the  statue  of  J'olyphemus 
with  his  eye  out,  that  part  being  wnntinp  which  doth 
most  shew  (he  si>irit  and  life  of  the  person  :  And  yet 
!  am  not  ipnorant,  that  in  diyers  |>articular  sciences, 
as  of  the  Jurisconsult.^,  the  mathematicians  the  rhe- 
toricians, the  philosophers,  there  are  set  down  some 
«mall  memorials  of  the  schools,  authors  and  books ; 
and  so  likewise  some  barren  relations  touching'  the 
invention  of  arts  or  iisRgfs. 

Rut  a  just  ftorj-  of  learning,  containini^  the  anti- 
quities and  nngihfils  of  knowledges  and  their  sects, 
their  inventions,  their  traditions,  their  diverse  ndn)i- 
nistrations  and  mnnagings,  iheir  flourishings,  their 
oppositions,  decay?,  depressions,  oblivions,  removes, 
with  the  causes  and  occasions  of  them,  and  all  other 
events  concerning-  learning,  throughout  the  ages  of 
the  world.  I  may  tndy  affirm  to  be  wanting. 

The  use  and  end  of  which  work,  1  do  not  so  much 
design  for  curiosity,  or  salisfatliun  of  those  that  arc 
the  lovers  of  leaitiing,  but  chiefly  for  a  more  serious 
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and  grave  purpose,  which  is  this  in  few  words,  that 
it  wiU  make  learned  men  wise  in  the  use  and  admi- 
nistration of  learning.  For  it  is  not  St.  Augustine's 
nor  St.  Ambrose's  works  that  will  make  so  wise  a 
divine,  as  ecclesiastical  history  thoroughly  read  and 
observed ;  and  the  same  reason  is  of  learning. 

History  of  Nature  is  of  three  sorts ;  of  nature  in 
course,  of  nature  erring  or  varying,  and  of  natiire 
altered  or  wrought ;  that  is,  history  of  creatures,  his- ',  i 
tory  of  marvels,  and  history  (rf  arts. 

The  first  of  these,  no  doubt,  is  extant,  and  that  in 
good  perfection  ;  the  two  latter  are  handled  so  weakly 
and  unprofitably,  as  I  am  moved  to  note  the'^n  as  de- 
ficient. 

For  I  find  no  sufficient  or  competent  collection  ofniitorU 
the  works  of  nature,  which  have  a  digression  and  de-  «•*»» 
flexion  from  the  ordinary  course  of  generations,  pro-  "'**"*"* 
ductions,  and  motions,  whether  they  be  singularities 
of  place  and  region,  or  the  strange  events  of  time 
and  chance,  or  the  effects  of  yet  unknown  properties, 
or  the  instances  of  exception  to  general  kinds :  it  is 
true,  I  find  a  number  of  books  of  fabulous  experi- 
ments and  secrets,  and  frivolous  impostures  for  plea- 
sure and  strangeness :  but  a  substantial  and  severe 
collection  of  the  heteroclitics,  or  irregulars  of  nature, 
well  examined  and  described,  I  find  not,  especially 
not  with  due  rejection  of  fables,  and  popular  errors : 
for  as  things  now  are,  if  an  untruth  in  nature  be  once 
on  foot,  what  by  reason  of  the  neglect  of  examina- 
tion and  countenance  of  antiquity,  and  what  by  rea- 
son of  the  use  of  the  opinion  in  similitudes  and  orna- 
ments of  speech,  it  is  never  called  down. 

The  use  of  this  work,  honoured  with  a  precedent 
in  Aristotle,  is  nothing  less  than  to  give  contentment 
to  the  appetite  of  curious  and  vain  wits,  as  the  man- 
ner of  mirabilaries  is  to  iio ;  but  for  two  reasons,  both 
of  great  weight :  the  one,  to  correct  the  partiality  of 
axioms  and  opinions,  which  are  commonly  framed 
only  upon  common  and  familiar  examples  ;  the 
other,  because  from  the  wonders  of  nature  is  the 
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nearesL  iiitvlli^nce  and  passage  towards  tlie  wonders 
cf  art:  fur  it u  no  more,  but  by  foUowin;;;,  and  us 
it  were  bminilitij^  nature  io  lier  waiidL-rin^^,  to  be 
abb?  to  lead  Jier  ulU-rwards  to  tbe  same  place  again. 

Neither  am  I  of  opinion,  in  this  history  of  niai*vel«, 
^  that  sui»erstitioHS  narrations  of  sorceries,  uitchcrafts, 
dream-s  diviiialions,  and  the  Uke,  wht-re  tliere  is  an 
asb-urance  and  clear  evidence  itf  the  fact,  lie  altogether 
excluded.  For  it  is  not  yet  known  in  w  hat  cases, 
and  how  far  eff'tx^s  attributed  tn  superstition  do  |)ar- 
ticipate  of  natural  causes:  and  therefore  howsoerer 
4the  practi«'  of  ^iirh  thinpi  is  to  l>e  condemned,  yet 
^from  the  speculation  and  consideration  of  them  light 
may  be  taken,  not  only  for  the  discerning  of  the  of- 
fences, hut  for  the  farlher  disclosing  of  nature.  Nei- 
ther ought  a  man  to  make  scruple  of  entering  into 
tbe^e  tilings  for  inquisition  of  truths  as  your  majesty 
hath  shewed  io  your  own  example ;  who  with  the 
two  dear  eyes  of  religion  and  natural  pbiJusophy 
have  looked  deeply  and  wisely  into  these  shadows, 
and  yet  proved  yourself  to  i>e  of  the  nature  of  the  sun, 
which  passeth  through  pollutions,  and  itscU  remains 
as  pure  as  l>efare. 

But  this  I  hold  fit,  that  these  narrations,  which  hare 
mixture  with  superstition,  be  sorted  by  themselves^ 
and  not  to  be  mingled  with  the  narrations,  which  are 
merely  andsinncrely  natural. 

But  as  fur  the  narration-^  touching  the  prodigies 
and  mu*aclc»  of  religions,  they  are  eitl\cr  not  true,  or 
not  natural ;  and  therefore  impertinent  for  the  story 
of  nature. 

For  histoiy  of  nature  wrouglit,  or  mechanical,  I 
find  some  coUections  made  of  agriculture,  and  like- 
wise of  ntanual  arts,  hut  commonly  with  a  rejection 
of  experiments  familiar  and  \-ulgar. 

For  it  is  esteemed  a  kind  of  dishonour  unto  learn- 
ing, to  descend  to  inquiry  or  meditation  upon  mat- 
ters mechanical,  except  they  be  such  as  may  be 
tlinuglit  secrets,  rarities,  and  special subtilties;  which 
humour  of  vain  and  su|KTcilious  orrogancy  is  justly 
derided  in  Plato;   where  he  brings  in  Hippias.  « 
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vaunting'  sophist,  dUpiitJnj^  with  Socrates,  a  tnie  and 
unfeu^ned  inqumtor  of  truth :  where  tlie  subject  be- 
inp  touching  beauty,  So<Tates,  after  his  wandering 
manner  uf  inductions,  put  first  an  example  of  a  iutr 
rirgin.  nnd  theil  of  a  fiiir  horse,  and  then  of  a  fair 
pot  well  glazed,  whereat  Hlppios  whs  offended;  and 
said,  **  More  than  for  ciMirtesy's  sake,  he  did  think 
"  much  to  dispute  with  any  that  did  alled^re  such  base  . 
"  and  sorthd  instunceii  : "  wliereunto  Socrates  an- 
swered, "  You  have  reason,  and  it  liecomes  you  well, 
•*  bein^  a  man  so  trim  in  your  vestments,"  etc.  And 
so  goeth  on  in  irony. 

But  the  truth  is,  they  be  not  the  hin;hest  instances 
that  give  the  securest  information ;  a*  may  l>e  well 
expressed  in  the  tale  so  common  of  the  philosopher, 
that  while  he  gazed  upwards  to  the  stars  fell  into  the 
water;  foi*  if  lie  had  looked  down  he  miglit  havt 
seen  the  stars  in  the  water,  but  lookin;^  aloft,  he 
could  not  see  the  water  in  the  staii!.  So  it  cometh 
often  to  pa-ss,  that  mean  and  small  things  discover 
great,  bettnr  than  great  ran  discover  the  «mall ;  and 
therefore  Aristotle  noteth  well,  "  that  tlie  nature  of 
"  every  thing  is  best  seen  in  his  smallest  portions." 
And  for  that  muse  he  inqnireth  the  nature  of  n  com- 
monwealth, first  in  a  family,  and  the  simple  conjugH- 
tions  of  man  end  ivife,  parent  and  child,  master  and 
servant,  which  wrv  in  every  cottage.  Kven  so  like- 
wise the  nature  of  this  gre^t  city  of  the  worid,  and 
the  policy  thereof,  must  Ijo  first  sought  in  mean  con- 
cordance!! and  small  portions.  So  we  see  how  that 
secret  of  nature,  of  the  turning  of  iron  touched  with 
the  loadstone  towards  the  north,  was  found  out  in 
needles  of  iron,  not  in  bars  of  iron. 

But  if  my  Judgn»ent  be  of  any  weight,  the  use  of 
History  .Mechanical  is,  of  all  others,  the  most  radical 
and  fundamental  towards  natural  philosophy ;  such 
natural  philosophy  as  shall  not  vanish  in  the  ftime  of 
subtile,  sublime,  or  delectable  s|)eculation.  1)ut  such 
as  shall  lje  operative  to  the  endowment  and  benefit  of 
man's  life;  for  it  will  not  only  minister  and  sug^rest 
fur  tlie  jwescnt  many  ingenious  practices  in. all  trades* 
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hf  a  connexion  and  transferring  of  tlie  observations  of 
one  art  to  the  use  of  another,  when  the  experiences 
of  several  mysteries  shall  fall  under  the  consideraiion 
of  one  man's  mind;  but  farther,  it  will  give  a  more 
true  and  real  ilhnninatton  concerning  causes  and 
axioms  than  is  hitherto  attained. 

For  like  as  a  man's  dis[K>sition  is  never  well 
known  tUI  he  be  crossed,  nor  Proteus  ever  changed 
shapes  till  he  was  straitened  and  held  fast ;  so  the  pa.<!- 
sages  and  variations  of  nature  cannot  appear  so  fully 
hi  the  liberty  of  nature,  as  in  the  trials  and  vexations 
of  art. 

Fob  Civil  History,  it  is  of  three  kinds,  not  un6tty 
to  be  compared  with  the  three  kinds  of  pictures  or 
images :  for  of  pictures  or  images,  we  see,  some  are 
unfinished^  some  are  perfect,  and  some  are  defaced. 
So  of  histories  we  may  find  three  kinds,  Memorials* 
Perfect  Histories,  and  Antiquities ;  for  memorials  arc 
liistory  unfinished,  or  tlie  first  or  rough  draughts  of 
history;  and  antiquities  are  liistory  deiaeed,  or  some 
remnants  of  history  which  have  castially  escaped  the 
shipwreck  of  time. 

Memorials,  or  preparatory  historj-,  are  of  two 
sorts,  whereof  the  one  may  be  termed  Commentaries, 
and  the  other  llcgisters.  Commentaries  are  ihey 
which  set  down  a  continuance  of  the  naked  events 
aud  actions,  without  the  motives  or  designs,  the  coun- 
sels, tlie  speeclies.  the  pretexts,  the  occasions,  and 
other  ]>assages  of  action  :  for  this  is  the  true  nature 
of  a  Commentary,  tliough  Cawar,  in  modeiity  mixed 
vith  greatness,  did  fur  his  pleasure  apply  the  name 
of  a  Commentary  to  the  IwM  histor>'  of  the  world. 
Registers  are  collections  of  pubUc  acts-,  as  decrees  of 
council,  judicial  proceedings,  declarations  and  letters 
of  state,  orations  and  the  like,  without  a  perfect 
continuance  or  contexture  of  the  thread  of  the  nar- 
ration. 

Antiquities,  or  remnants  of  history,  are,  as  was 
said,  tanquam  tabula  naufragii,  when  industrious 
personsj  by  an  exjict  and  scrupuloua  diligence  and  ol>* 
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servatiuu,  out  of  tnonumentjt,  names,  words,  proverbs, 
^traditions,  private  records  and  evidences,  fragments 
of  stories,  [lassages  of  books  that  concern  not  story, 
and  the  like,  do  save  and  recover  somewhat  Irom  the 
deluge  of  time. 

In  these  kinds  of  imiterfect  histories  I  do  assign  no 
deficience,  for  they  jire  tunquavi  impcrfecte  mistOt  and 
therefore  any  deficience  in  them  is  but  their  nature. 

As  for  the  corruptions  and  moths  of  history,  whidi 
are  Epitomes,  the  use  of  ihcm  dcseiveth  to  be  ba- 
nished, as  all  men  of  sound  judgment  have  confessed, 
as  those  tliat  have  fretted  and  conoded  the  sound 
bodies  of  many  excellent  histories,  and  wrought  them 
into  base  and  unprofitable  dregi. 

History,  which  may  !»  called  Just  and  Perfect 
Uistory,  is  of  three  kinds,  according  to  the  object 
which  it  projHiundeth,  or  pretendeth  to  represent:  for  ; 
it  either  representeth  a  time,  or  a  [>er5on,  or  an  action. 
The  first  we  call  Chronicles,  the  second  Lives*  and 
the  third  Narrations,  or  Relations. 

Of  these,  althouj^h  the  first  be  the  most  complete 
and  absohite  kind  of  histor}%  and  hath  most  estima- 
tion and  glory,  yet  the  second  excelleth  it  in  profit 
and  use,  and  the  third  iu  verity  and  sincerity.  For 
history  of  times  representeth  tlie  magnitude  of  actions, 
and'  the  public  faces  and  deportments  of  persons,  and 
passeth  over  in  silent^  the  smaUcr  passages  and  mo- 
tions of  men  and  matters. 

But  such  being  the  workmanship  of  God,  as  he 
doth  hang  the  gi-eatest  weight  upon  the  smallest 
wires,  wcLvima  e  viinimis  su^pcndcm,  it  comes  there- 
fore to  pass,  that  such  histories  do  rather  set  forth 
the  pomp  of  business  than  the  true  and  inward  re- 
sorts theioof.  But  Ltve.v  if  they  be  well  written, 
propounding  to  themselves  a  jjersou  to  represent,  in 
whom  actions  both  greater  and  smaller,  public  and 
private,  have  a  commLxture,  must  of  a  necessity  con- 
tain a  more  true,  native,  and  lively  representation.  So 
again  narrations  and  relatiuns  of  actions,  as  the  War 
of  Peloponnesus,  the  Expedition  of  Cyrus  Minor,  the 
Conspiracy  of  Catiline,  cannot  but  be  more  purely  and 
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exactly  true,  than  histories  of  times,  because  they  may 
clmrMe  nn  argument  cotnpfehensilile  within  the  notice 
and  instructions  of  the  writer :  wheress  he  that  un« 
dertfikrth  the  story  of  u  time,  efv^iecially  nf  aiiy  length, 
cannot  hut  meet  with  many  blanks  and  spares,  which 
he  must  he  forced  to  fill  up  out  <kf  his  own  wit  and 
conjecture. 

Kor  the  History  of  Times,  I  mean  of  dvil  history, 
the  providence  of  God  hath  made  the  distribution : 
for  it  hath  pleased  God  to  ordain  and  illustrate  two 
exemplar  states  of  the  world  for  turns,  leai7ung'»  mo- 
ral virtue,  jKtlicj,  and  laws.  The  state  of  Gneda, 
and  the  8tate  of  Rome :  the  histories  wbeieof  occa- 
pying  the  middle  pait  of  time,  have  more  ancient  to 
them,  histories  which  may  by  one  common  name  be 
termed  the  Anticjuities  of  the  world ;  and  after  tliem, 
histories  which  may  Ik  likewise  called  by  the  name 
of  Modem  History. 

Now  to  s{H>ak  of  the  defiraencies.  As  to  the  hea- 
then anti(|uitios  of  the  world*  it  is  in  vain  to  note 
them  for  deficient :  deficient  they  are  no  doubt,  con- 
sbtin^  most  of  fablus  and  fragments,  but  the  dcfici- 
enee  cannot  be  holpen ;  for  antiquity  is  like  fame, 
caput  inter  nuhila  condit,  her  head  is  muffled  from 
our  sight.  Fnr  the  history  of  the  exemplar  titntcs.  it 
is  extant  in  good  perfection.  Not  but  I  could  wish 
there  were  a  peri'ect  course  of  history  for  Orwcia  from 
Theseus  to  PliilojKi-nien,  what  time  tht>  afl'airs  of 
Griecia  were  drowned  and  extinguished  in  the  affairs 
of  Rome  ;  and  fur  Rome  from  Roniulu.<  tu  Jui<tintanus, 
who  may  be  truly  said  to  be  ultimus  Romauor\fm.  In 
which  setjuences  of  story  the  text  of  Thuc>'dide«  and 
Xenophon  in  the  one,  and  the  text  of  I.ivtu8,  Poly- 
bius,  Salustius,  Ct'esar,  ApiiianusiTneitus,  Herodianus, 
in  the  other,  to  be  kept  iniire,without  any  diminution 
at  all,  and  only  to  Ite  supplied  and  mntinturd.  Hut  thiK 
is  matter  of  magnificence,  rathci"  tn  he  commended 
than  required :  and  we  Kpeak  now  of  parts  of  team- 
ing snp|ilement.'il,  and  nnt  orsiijjerei*ngation. 

But  for  Modem  lUstnries.  whereof  there  are  some 
few  very  worthy,  but  the  greaicr  part  beneath  mo- 
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diocrity.  leaving-  Uie  care  of  for«if^  stories  to  forei^ 
statK,  because  I  will  not  be  curiosus  in  aiiena  repub- 
ika,  I  raiinot  fail  to  represent  to  your  majesty  llie 
unwoi'thiuess  of  the  liistoiy  of  Knglaitd  in  the  niain 
contniuance  thereof,  and  the  partiality  and  obliquity 
of  that  of  Scotland,  in  the  latent  and  lar^st  authmr 
that  1  ImvL-  setfR ;  supposing  that  it  would  be  lionouc 
for  your  majesty,  and  a  work  very  memorable,  if  this 
i.sland  of  Great  Britain,  as  it  is  now  JDinfd  in  monart^j 
for  the  Bgies  to  come,  so  were  joined  in  one  history 
for  the  limes  pa.ssed,  after  the  manner  of  tfie  jtacredl 
history,  which  draweth  down  tlin  story  of  the  ten 
tribes,  and  of  the  two  trilies,  as  twins,  logi'tlier.  And 
if  it  shall  seem  that  the  greatness  of  this  work  may 
make  it  less  exactly  performed,  there  is  an  excellent 
ptriwl  of  a  much  smaller  compass  of  time,  as  to  the 
story  of  England :  that  is  to  say.  from  the  uniting^  of 
the  rosKS  to  the  uniting  of  thekiiiRdoms:  a  poilicm  of 
time,  wliereiii.  to  my  imderslamiiiig^.  thtre  hath  been 
the  rarest  varieties,  that,  iu  like  number  of  succeitsions 
of  any  hereditai'}'  nioimrtrhy  hath  Iw^en  known ;  for  it 
beginneth  with  the  mixed  adcption  of  a  crown  by 
arms  and  title  ;  an  entry  by  hatUe,  an  establishment 
by  marriagt? ;  and  therefore  times  answerable,  like 
waters  after  a  tempest,  full  of  working  and  s^\  cUinir, 
though  without  extremity  of  storm ;  but  well  passed 
tivough  by  the  wisdom  of  the  pilot,  being-  one  of  the 
most  sufhcicnt  kings  of  alt  tlic  number.  Then  fbU 
loweth  the  reign  of  a  king,  whose  actions,  howsoever 
conducted,  had  much  intermixture  with  the  a^airs  of 
Europe,  balanciug-  and  inclining  them  variably ;  in 
whose  time  also  Iiegan  that  great  alteration  in  the 
8tat€  ecclesiastical,  an  action  which  seldom  cometh 
upon  the  stage.  Then  the  nifrn  of  a  minor :  then  an 
offer  of  an  usurpation,  thougli  it  n'as  but  as  febris 
ephemera:  then  the  rei^n  of  a  quetin  matched  with  a 
foreijuncr :  then  of  a  queen  that  lived  solitary  and  un- 
married, and  yet  her  government  so  masculine,  as  it 
had  greater  impression  and  operation  upon  the  states 
abroad  than  it  any  ways  received  from  thence.  And 
now  last,  this  most  happy  and  glorious  event,  that  this 
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island  dF  Britain,  divided  from  all  the  world,  should 
be  united  in  ttsrlf :  and  tlmt  oruclc  of  rest,  given  to 
.-En^as,  Atuiijuttnt  crquirite  matrcm^  sliould  now  be 
perfbimcd  and  fulfilled  upon  the  nations  of  England 
and  Scotland,  being^  now  reunited  in  the  ancient  mo- 
ther name  of  Britain,  as  a  full  period  of  all  instalwlity 
and  peregrinations;  so  that  as  it  comcth  to  pass  in 
massive  bodies,  that  they  have  certain  trepidations 
and  waverings  before  they  fix  and  settle ;  so  it  seemeth 
that  hy  tlie  providence  of  God  this  monarchy,  before 
it  was  to  settle  in  your  majesty  and  your  generatious. 
in  which,  I  ho}>e,  it  is  now  e^tablislied  forever,  it  bad 
tliese  pi-elusive  changes  and  vaiicties. 

For  Lhes ;  I  do  find  utratige  tliat  these  times  liave 
so  little  esteemed  the  virtues  of  the  times,  as  that  Uie 
writing  of  lives  should  he  no  more  frequent.  For 
although  there  be  not  many  sovercigii  priuces  or 
absolute  commanders,  and  that  states  arc  most  col- 
lected into  monarchies,  yet  there  are  many  wortliy 
personages  that  deserve  better  than  dispersed  report 
or  barren  eloj;ies.  For  herein  the  invention  of  one 
of  the  late  poets  \i  proper,  and  doth  well  inrich  the 
ancient  fiction :  for  he  feigneth,  that  at  the  end  of  the 
thread  or  weh  of  even*  raan*s  life  there  was  a  Httle 
medal  containing  the  poison's  name,  and  that  Time 
waited  upon  the  shear-t ;  and  as  soon  as  the  thread 
was  cut.  caught  the  medals,  and  carried  them  to  the 
river  of  Lethe  ;  uiid  abotit  the  bank  ihi^re  were  many 
birds  flying  up  and  down,  that  wotddget  tJie  medals. 
and  carry  them  in  their  iK'ak  a  little  wliilo,  and  then 
let  them  fail  into  the  i-iver :  only  there  were  a  few 
suans,  which  if  tliey  got  a  name,  would  carry  it  to  a 
temple,  where  it  was  consecrated. 

And  tliough  many  men,  more  mortal  in  their  alTec- 
tions  than  in  their  bodies*  do  esteem  dej^irc  of  name 
and  memory  but  as  a  vanity  find  ventnsily, 

Aninn  ml  maguet  latidis  egctitcs  ; 
which  opininn  cometh  from  the  root,  no»  pHus  iaudes 
contempMmus,  ijnam  {audanda  fnicre  dcsnimus:  yet 
that  \\'\\\  not  ;iU('f  Sohmion's  jiidgineni,  Afcmoriajitsti 
cum  laudibus.  at  impiorum  nomcnputrctcet:  the  one 
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flourisheth,  the  other  either  consumeth  to  present 
Qblivion,  or  tumeth  to  an  ill  odour. 

And  therefore  in  that  stile  or  addition,  which  is 
and  hath  been  long  well  received  and  brought  in  user 
Jklicis  metnoria,  pite  memoricEf  bona  memoriiE,  we 
do  acknowledge  that  which  Cicero  saitb»  borrowing 
it  from  Demosthenes,  that  bona  fama  propria  pos' 
seasio  defunctorum  ;  which  possession  I  cannot  but 
note,  that  in  our  times  it  lieth  much  waste,  and  that 
therein  there  is  a  defidence, 

For  Narrations  and  Relations  of  particular  actiop^ 
there  were  also  to  be  wished  a  greater  dili^nce 
therein  ;  Sot  there  is  no  great  actiou  but  hath  soQift 
good  pen  which  attends  it. 

And  because  it  is  an  ability  not  common  to  write 
«,  good  history,  as  may.  weU  appear  by  the  sipaU 
number  of  them ;  yet  Uf  particularity  of  actions  |pe- 
morable  were  but  toleraUy  t%p(»ted  as  they  pass,  the 
compiling  of  a  complete  history  of  times  might  be  the 
better  expected,  when  a  writer  should  arise  that  were 
fit  £ir  it ;  for  the  collection  of  such  relations  might )» 
as  a  nursery  gai'den,  whereby  to  plant  a  fair  9]]4 
stately  garden,  when  time  should  serve. 

There  is  yet  anotlier  partition  of  history  whiic2> 
Cornelius  Tacitus  maketfa,  which  is  not  to  be  fiir- 
gotten,  especially  witli  that  application  which  he  ^- 
couj^th  it  withal.  Annals  and  Journals :  appropri- 
ating to  the  fbrmar,  matters  of  state ;  and  to  the  latter, 
.acts  and  accidents  of  a  meaner  nature.  For  giving  bijlt 
a  touch  of  certain  magnificent  buildings,  he  addetl). 
Cum  ex  dignitate  populi  Romani  repertum  sit,  res  li- 
lustres  annalibuSt  talia  diumis  urbis  actis  tnand^^f. 
So  as  there  is  a  kind  of  contemplative  heraldry,  fi^ 
well  as  civil.  And  as  nothing  doth  derogate  from  t^p 
{dignity  of  a  state  more  than  confusion  (u  d^ree? :  so 
it  doth  not  a  little  embase  the  authority  of  an  history, 
Jtx)  iT^termin^e  matters  of  Iriumph.  or  matters  of  cece- 
inony,  or  matters  of  novelty,  with  matters  of  state. 
But  the  use  of  a  Journal  hath  not  only  been  in  the 
history  of  time,  but  likewise  in  the  history  of  persons, 
and  chiefly  of  acUoos  \  for  ponces  in  ancient  iime 
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niiind  of  Britain,  divided  fmm  nit  the  wortd^  should 
be  united  in  itself:  and  that  oracle  of  rest,  j;iven  to 
jEnens,  Anlitfuam  cjijuihtc  matrem,  should  now  be 
perfbimed  and  fulfilled  iipnn  the  nations  of  I'Jn^land 
and  Scotlitnd,  bein^  nmv  reunited  in  the  anricnt  mo- 
tber  name  uf  Britain,  as  a  full  period  of  all  in^tabtlity 
and  pcre^nalion«;  so  that  as  it  cometh  to  pnss  in 
masiitve  bodies,  that  they  have  eertain  trepidations 
and  ■R'avcringa  before  they  fix  and  settle ;  so  it  secinelii 
that  by  the  providence  of  God  this  monarchy,  before 
it  was  to  settle  in  your  majesty  and  your  g^cneratinns, 
in  which,  I  ho|)e,  it  is  new  established  for  ever,  it  had 
these  prelusive  chang;cs  and  varieties. 

For  Lives :  I  do  find  strange  that  these  times  have 
80  litttc  esteemed  the  virtues  of  the  times,  as  that  tlie 
writin^y  of  lives  should  be  no  more  frequent.  For- 
although  there  he  not  many  .sovereign  princes  or 
absolute  commanders,  and  that  states  arc  most  col- 
hxied  into  monarchies,  yet  there  are  raany  worthy 
per5uDnp.-s  that  deserve  better  than  dispersed  report 
or  liarreii  elo;;ie«.  For  herein  the  invention  of  one 
of  the  lute  poets  is  proper,  and  doth  well  inrich  the 
ancient  ficliuii :  firr  he  feif^tb,  tiiat  at  the  end  uf  thu 
thread  ur  ^\eh  ul'  every  niau*s  life  tliere  was  a  little 
meflul  containing  tlie  [KM'.fou^s  name,  ajid  that  Tlnie 
waited  upon  the  tthear^ :  and  as  soon  as  tlie  thread 
was  cut,  eau<;ht  the  med;ds,  und  carried  them  to  thu 
river  nf  Lethe  ;  iind  about  the  bank  thiTi.'  were  many 
iiirrls  flying  up  and  down,  that  would  p4  the  medalt, 
and  carry  them  in  their  licok  a  little  while,  and  then 
Irl  them  lull  into  the  river;  only  there  wen*  a  few 
■«'ans>  which  if  they  got  a  name,  would  carry  it  to  a 
temple,  where  it  was  ecjnseerated. 

And  though  many  men,  more  mortal  in  their  affec- 
tions than  in  their  bodies,  do  esteem  desire  of  naine 
and  memory  but  as  a  vanity  nnd  vcntosity, 

Animi  ml  mapiec  laudis  egmtcs ; 
which  opinion  cometh  front  the  mot,  non  pvUts  laudez 
contempsimus,  f^uain  ((Judnnda  fttn've  deshimus:  yet 
that  will  not  alter  SoIcHiion's  jud^-nu-nt,  Mcmoritijmti 
cum  lauMifM,  at  impiofum  nomcrfpiitviscci:  the  one 
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flourisheth,  the  other  cither  con&umeth  to  presQnt 

oblivion,  or  tumeth  to  an  ill  odour. 

And  therefore  in  that  stile  m-  addition,  which  is 

.^nd  hath  been  long  wcU  received  and  brought  in  use^ 
felicis  7ttcmoriie,  pi«  mtmorict,  borne  mtmoriiCy  we 
acknowledge  thut  wliich  Cioero  snith,  iHinowing 

.it  from  Demosthenes,  that  bona  Jama  propria  pos- 
tessio  dcfunctorum ;  whit:h  possession  I  coiinot  hut 
notCj  that  in  our  times  it  lieth  much  waste,  and  that 

-tiierein  there  is  a  deficience. 

¥oT  Narrations  and  Rdatiom  of  particular  actions, 
there  were  also  to  be  wished  a  greater  diligence 
therein ;  for  there  is  no  great  action  but  hatl)  sotu^ 

,  good  pen  which  attf'nds  it. 

And  because  it  is  an  ability  not  commoD  to  write 
«.  good  hi'^tory,  as  may  well  a[>pear  by  the  SD»aU 
number  of  them  ;  yet  ii"  particularity  of  aclions  pie- 
morable  were  Imt  tolerably  reported  as  they  pass,  the 
compiling  of  a  complete  history  of  times  might  be  the 

^l»ctter  expected,  wln-n  a  writer  should  arise  that  were 
^t  £bir  it ;  for  the  collection  of  such  relations  miglit  be 

.«a  a  nursery  garden,  whereby  to  plant  a  fair  and 
Stately  garden,  when  time  should  serve. 

There  is  yet  another  partition  of  history  wbidi 
CorneliLis  Tacitus  makcth,  which  is  not  to  be  for- 
gotten, especially  with  that  application  which  he  ao 
cou^^th  it  withal,  Annals  and  Journals:  appropri- 
ati^  to  the  former,  matters  of  state ;  and  to  the  latter, 
acts  and  accidents  of  a  uieanur  uaLure.  For  giving  but 
M  touch  of  certain  magnificent  buildings,  he  addet^ 
Cum  tfj  dignitate  popuU  Rumatii  rtptrium  sit,  res  iU 
piitrei  auHalibtUy  talia  diurnts  urbis  actismaiid^re. 
So  as  there  is  a  kind  of  contcmiilative  heraldry,  9^ 
y  well  as  civil.  And  as  nutlilng  duth  derogate  from  ihp 
dignity  of  a  state  mure  tlian  confusion  of  dt^eetc  so 
it  duth  not  a  little  euibase  tlie  authority  of  an  tiiatory, 
.to  intermingle  matters  of  triumph,  or  mattei^  of  cure- 
4nony,  or  matters  of  novelty,  with  matters  of  state. 
jBut  the  use  of  a  journal  hath  put  only  been  in  tlte 
f,  history*  of  time,  but  likewise  in  the  history  of  persons, 
and  ciiielly  of  act^fOs;  iitr  p[;iuces  in  ancicut  time 
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The  second,  whit-h  U  history  of  prophecy,  con^ 
sisieth  of  two  relatives,  the  prophecy,  and  the  ac- 
corapUshraent ;  and  therefore  the  nature  of  such  a, 
work  ought  to  be,  that  evciy  prophecy  of  the  Scrip- 
ture be  sorted  with  the  event  fulfilling  the  same, 
throughout  the  ages  of  the  w  orld ;  both  for  the  bet- 
ter confij-mation  of  faith,  and  for  the  l:€tter  illumina- 
tion  of  the  Church  touching  those  parts  of  prophecies 
ivhich  are  yet  unfulfilled  :  allewing  nevertheless  that 
latitude  which  Ia  u^'.ceable  and  fainiliar  unto  dinnc 
prophecies,  being  of  the  natui-e  of  their  Author,  with 
whom  a  thousand  years  are  but  as  one  day,  and  there- 
fore are  not  fulfilled  punctually  at  once,  but  have 
springing  and  germinant  accomjili^hment  throughout 
inany  ages;  though  the  height  or  fulness  6f  tneiU 
may  rtfer  to  some  one  age. 

Tills  is  a  nork  which  I  find  deficient,  but  !s  to  b€ 
done  uilh  nisdom,  sobriety,  and  reverence,  or  not  at 
aU. 

The  third,  which  is  histoiy  of  providence,  con- 
taineth  that  excellent  correspondence  which  is  he- 
iween  God's  rcvcaled  will  and  his  secret  will:  which 
though  it  be  so  obscure,  as  for  the  niofit  part  it  is 
pot  legible  to  "the  natural  man ;  no,  nor  many  times 
to  those  that  Itehold  it  from  the  talwmacle ;  yet  at 
some  times  it  pleaseth  CJckI,  for  our  hotter  establish- 
ment, and  the  confuting  of  those  wluch  are  as  with- 
out God  in  the  world,  to  write  it  in  such  text  and 
capital  letters,  that,  as  the  prophet  saith,  he  that 
rwutetk  by  may  read  it ;  that  is,  mere  sensual  per- 
sons, which  hasten  by  God's  judgments,  and  never 
bend  or  fix  their  cogilatiuns  upon  them,  are  neverthe- 
less in  theii"  passage  and  race  urged  to  discern  it.  Such 
■re  the  notable  events  and  examples  of  GwTs  judg- 
ments, chaitLscmciits,  deliverances,  and  blessings :  and 
tliis  is  a  work  wiiich  hath  passed  through  the  labours 
of  piany,  and  therefoi^  I  cannot  present  as  omitted. 

There  are  also  other  piu*t5  of  learning  which  are 
Appendices  to  history  :  for  JiU  the  exterior  proceed- 
ings of  man  consist  of  words  and  deeds ;  whereof 
i)iatory  doth  properly  receive  and  retain  in  meinoiy 


Book  U.]    Of  thi  Advanccriu 

^e  deeds;  and  if  words,  yet  but  - 
passages  to  d£ed:>:   so  src   t1i(.-i<^ 
writings,  wliich  ai-p  apt»ropriate  t. 
receipt  of  worc|s  only,  which  lik^u. 
^rts  ;  Orationsj  Letters,  and  Brief 
i»g8. 

Orations  are  pleadings,  speeches  of  eomari 
datives,  tnvcctivfs,  apologies,  reprvltcoBuiB ;  « 
of  formality  or  ceremony,  and  the  like. 

Letters  are  according  to  all  the  tmtXj  of 
sions,  advertisements,  advices,  dircciioa^  m 
tions,  petitions,  commendntor)',  cNjiostulaiacT. 
factory :  of  compliment,  of  [ilcnsure,  of 
and  ail  other  pa'^sag'cs  pf  action.  jVnd  aidi  tf  u^ 
ifritteu  from  wise  men,  are  of  all  the  words  <t  nam^ 
in  my  judgment,  the  best;  for  they  are  morcBatvri 
than  orations  and  public  specclics,  and  more  adriacfl 
than  conferences  or  present  speeches.  So  again  let* 
t€J-s  of  affairs  from  such  as  manop;  them,  or  are  prirr 
to  them,  are  of  all  others  the  best  instructioas  &t 
history,  and  to  a  diligent  reader  the  best  bijLcia  a 
tltemselves. 

Far  ^(Kiphthegms,  it !«  a  great  \tm  otth^  ^^ 
of  Cv5ar> ;  for  as  his  htst/iry,  and  tham  im  iamm 
of  his  wliich  we  have,  aud  tliOfe  tpofi^ggm^^K^ 
were  of  his  own,  excel  all  meiH  cA^  -|^ 

woiUd  his  collection  of  apofthU)wn»  ^bi-^^^^ 
03  fur  (hose  which  arc  cottect«a  W 
have  no  taste  in  such  loaU- 
hath  nut  been  happy.    But  upuu, 
writings  I  do  not  inust,  '— — r 
cncies  to  propound  concuiuqf  ILc 

'I'hus  much  therefore 
tbat  part  of  learning  whicb 
cells,  domiciles,  or  offices  ol  Utt 
is  that  of  the  Mempry. 


POESV  is  a  part  of  it 
tot  the  mo^  put 
extremely  licensed, 

^iaaliun ;  t^rhkb*  btu 
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ter,  may  at  pleasure  join  that  which  nature  hath 

Bcvered,  and  sever  that  which  nature  hath  joined,  and 
50  make  nnhiwful  matches  and  divorces  of  things; 
Pictoribus  atquc  po'etis,  etc.  It  is  taken  in  two 
senses,  in  respect  of  words,  or  matter ;  in  the  firstl 
acnsc,  it  is  but  a  character  of  stile,  and  I>clongeth  to 
arts  of  speech,  and  is  not  pertinent  for  the  present: 
in  the  latter,  it  is,  as  hath  I)een  said,  one  of  the  prin- 
cipal portions  of  learning-,  and  is  nothing  else  hut 
frigned  history,  which  may  be  staled  as  weU  in  prose 
as  in  verse. 

The  use  of  thb  feigned  history  hath  been  to  give 
some  shadow  of  satisfwtion  to  the  mind  of  man  in 
those  points  wherein  the  nature  of  thing-s  doth  deny 
it,  the  world  being:  in  proportion  inferior  to  the  soul ; 
by  reason  whereof  there  is,  agreeable  to  the  spirit  of 
man,  a  more  ample  greatness,  a  more  exact  good- 
ness, and  a  more  absolute  vanet}',  than  can  be  found 
in  the  nature  of  things.  Therefore,  because  the  acts 
or  events  of  true  history  have  not  that  magnitude 
which  aatisfieth  the  mind  of  man,  poesy  feigneth  acts 
and  events  greater  and  more  heroical :  because  true 
history'  j)ropoundclh  the  sui'cesses  and  issues  of  ac- 
tions not  so  agi'eeahle  to  lite  merits  of  virtue  and 
Tice,  thereffjre  poesy  feigns  them  moi-e  just  in  retri- 
bution, and  more  according  to  revealed  providence: 
becauite  true  history  representeth  ac^tions  and  events 
mnre  ordinarj",  and  less  interchanged ;  therefore  poesy 
endueth  them  with  more  rareness,  and  more  unex- 
pected  and  alternative  variations :  so  as  it  ap[)eareth 
that  poesy  scrveth  and  ronten-eth  to  magnanimity, 
morality,  and  to  delectation.  And  therefore  it  waa 
ever  thought  to  have  some  participation  of  divinc- 
ness,  l)ecause  it  doth  raise  and  erect  the  mind,  hy 
submitting  the  shews  of  things  to  the  desires  of  the, 
mind ;  whereas  reason  doth  buckle  and  Imw  the  mind 
unto  the  nature  of  things. 

And  we  see,  that  hy  these  insinuations  and  con- 
gruities  with  man's  nature  and  pleasure,  joined  aim 
with  the  agreement  and  consort  it  hath  with  muiue, 
it  hatli  had  access  and  estimation  in  rude  times  and 
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barbarous  regions,  wbere  other  learning  stood  ex- 
[  eluded. 

The  division  of  poesy*  which  is  attest  in  the  pro- 
priety thereof,  Itesides  those  divi^ons  which  are  com- 
mon unto  it  with  history ;  as  feigned  chronicles^ 
feifjned  lives,  and  the  appendices  of  history,  as  feigned 
Leptstles,  felpied  orations,  and  the  rest,  is  tnto-Poesy 
[jNaiTative,  Representative,  and  Allusive. 

The  Narrative  is  a  mere  imitation  of  history,  with 
lihe  excesses  before  remembered,  choosing  for  subject 
|coRimonly  wan;  and  love ;  rarely  state,  and  same- 
ptimes  pleasure  ur  mirth. 

Representative  Ls  as  a  visible  history,  and  is  an 
image  of  actions  as  if  tliey  were  present,  as  history 
u  of  actions  in  nature  as  they  are,  that  is  past. 

Allusive  or  paraboUcal,  is  a  narraliun  applied  only 
to  express  some  special  purpose  or  conceit :  which 
latter  kind  of  parabolical  wisdom  was  much  more  in 
.use  in  the  ancient  times,  as  by  tlie  fabler  of  ifisop, 
and  the  brief  sentences  of  the  Se\'en,  and  the  use  of 
hieroglyphics,  may  ap|)ear.  And  the  cause  was,  for 
that  it  was  then  of  necessity  to  express  any  point  of 
reason,  which  was  more  sharp  or  subtile  than  the 
vulgar,  in  that  manner,  because  men  in  tliose  limes 
wanted  lioth  variety  of  examples  and  subtilty  of  con- 
•ceit :  and  as  hieroglyphics  were  before  letters,  so 
'parables  were  before  ai^umcnts.  And  nevertheless 
now,  and  at  all  times,  they  do  retain  much  life  and 
vigour,  because  reason  cannot  be  so  sensible,  nor 
examples  so  fit. 

But  there  remaineth  yet  another  use  of  poesy  para- 
bolical, opposite  to  that  wliich  we  last  mentioned  : 
for  that  tendetb  to  demonstrate  and  illustrate  that 
which  is  taught  or  delivered,  and  this  other  to  retire 
and  obscure  it :  that  is,  when  the  secrets  and  myste- 
ries of  religion,  policy,  or  philosophy,  arc  involved  in 
lablcs  and  pnrnblcs. 

Of  this  in  divine  poesy,  we  sec,  the  use  is  autho- 
rised. In  heathen  j>ocsy,  we  see,  tl*e  exposition  of 
fables  dotb  fall  out  sometimes  with  great  felicity,  as 
iu  the  fable  that  the  giants  being  overthrown  in  their 
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inx  against  the  gods,  the  Earth  their  mother,  in  re- 
venge thereof,  brought  forth  Fame : 
lilam  Terra  parens  ira  irritata  deorum, 
Hxtremam,  ut  perhibent,  C«o  Encetadoque  sororem 
Progenuit. 
Expounded,  that  when  princes  and  monarchies  have 
suppressed  actual  and  open  rebels,  then  the  malig- 
nity of  people,  which  is  the  mother  of  rebellion,  doth 
bring  forth  libels  and  slanders,  and  taxations  of  the 
fitates,  which  is  of  the  same  kind  with  rebellion,  but 
more  feminine.     So  in  the  fahlf,  that  the  rest  of  the 
gods  having  conspired  to  hind  Jujiiter,  Pallas  called 
Briareiis  with  hU  hundred  hands  to  lus  aid:  expoun- 
ed,  that   monarchies  need  not  fear  any  curbing  of 
their  absoluteness  by  mighty  subjects,  as  long  as  by 
wisdom  they  keep  the  hearts  of  the  (jeople,  who  will 
be  sure  to  come  in  on  their  side.     Sn  in  the  fable, 
that  Achilles  was  brought  up  under  Chiron  the  Cen- 
taur, who  was  part  a  man  and  part  a  beasl ;  ex- 
pounded  ingeniously,  but   corruptly  by  MachiaveU 
that  it  bclongeth  to  the  education  and  discipline  of 
princes,  to  know  as  well  how  to  play  the  i>art  of  the 
lion  in  violence,  and  the  fox  in  guile,  as  of  the  man 
in  virtue  and  Justice. 

Nevertheless  in  many  the  like  encounters,  I  d» 
rather  think  that  the  fable  was  first,  and  the  expo- 
sition devised,  than  that  the  moral  was  first,  and 
thereupon  the  fable  framed.  For  I  find  it  was  an 
ancient  vanity  in  Chrysippus.  that  troubled  himself 
with  great  contention  to  fasten  the  assertions  of  the 
Stoics  upon  fictions  nf  the  andent  poets ;  but  yet  that 
all  the  fables  and  fictions  of  the  poets  were  but  plea- 
!sure  and  not  figure,  I  interpose  no  opinion. 

Surely  of  those  potts  which  are  now  extant,  even 
Homer  himself,  notwithstanding  he  was  made  a  kind 
of  Scripture  by  the  laltt-r  schools  of  tlie  Grecians,  yet 
I  shnuld  without  any  tUfficidty  pronounce,  that  hi» 
fables  hnd  no  such  inwardne^  in  his  own  meaning; 
hut  what  they  might  have  upon  a  more  original  tra- 
dition, is  not  easy  to  aJBnn,  for  he  was  not  the  in-j 
Tentor  of  many  of  tlicm. 
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In  tfau  third  part  of  leamingf,  which  is  poesy,  1 
am  report  no  defidt?ncp.  For  being  as  a  plant  that 
coinetli  of  the  Inst  of  tht-  earth,  without  a  formn!  seed, 
il  hatli  s[ming^  up,  and  spread  nbrnnd  more  than  any 
other  kind :  but  to  ascribe  tinto  it  that  which  is  due. 
Tor  the  expression  of  affections,  passions,  coi-niptions, 
and  customs,  we  are  bt'luilden  tn  poets  more  than  to 
the  philosophers  works ;  and  for  wit  and  eloquenoe* 
not  much  less  than  to  orators  hnraitjjiies.  But  it  is 
not  good  to  stay  too  long  in  the  thc-ati-e.  Let  us  now 
pass  on  to  the  judicial  phice  or  palace  of  the  mind,  which 
We  are  to  approach  and  view  with  more  reverence 
and  attention. 

THE  knowledge  of  man  is  as  the  walera,  some 
descending  from  abore,  and  some  springing  from  be- 
neath ;  the  one  informed  by  the  light  of  nature,  the 
other  inspired  by  divine  revelation. 

The  light  of  nature  consistelh  in  tlie  notions  of  the 
inind,  and  the  reports  of  the  senses ;  for  as  for  know> 
ledge  which  man  rweiveth  by  teaching,  it  is  cumu- 
lative and  not  original,  a.s  in  a  water,  that^  bci^idcs 
his  oivn  spring-head,  is  ffnl  with  other  springs  and 
streams.  So  then,  according  fn  these  two  differing 
illuminations  or  originals,  knowledge  is  first  of  all 
divided  into  Divinity  and  Philosophy. 

In  Philosophy,  the  contemplations  of  man  do 
either  penetrate  unto  God,  or  are  rireuml'erred  to 
nature,  m*  are  reflected  or  reverted  upon  himself. 
Out  of  which  sevei*al  inqiiirie'*  there  do  arise  three 
knowledges,  Divine  philosophy,  Natural  philosophy, 
~and  Human  philosophy  or  humanity.  For  all  things 
are  marfcetl  and  stamped  with  this  triple  charnctor,  of 
the  power  of  God,  the  difference  ai  nnture,  and  the 
use  of  man.  But  because  the  distributions  and  par- 
titions of  knowledge  are  not  like  several  lines  that 
meet  in  one  angle,  nnd  so  touch  hut  in  a  point ;  but 
are  like  branches  of  a  tree,  that  meet  in  a  stem, 
which  hath  a  dimension  and  quantity  of  intireness 
and  continuance,  before  it  come  to  discontinue  and 
break  itself  into  arms  and  boughs :    therefore  it  la 
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gnod,  before  we  enter  into  the  former  distribution, 
to  erect  and  constitute  one  universal  science,  by  the 
name  of  Philonophia  prima,  primitive  or  summary 
philosophy,  as  the  main  and  common  way.  beJbre 
we  rome  where  the  ways  part  and  divide  themselves; 
which  srience,  whetlier  I  should  I'eport  as  dchdent  or 
no,  I  stand  doubtful 

For  1  find  a  certain  rltapsody  of  natural  theology, 
and  of  divers  pai-tti  of  lo^ic  ;  and  of  that  other  port  of 
natural  philosophy,  which  concemeth  the  principles; 
and  of  that  other  part  of  natural  philosophy,  wliich 
concemeth  the  soul  or  spirit ;  all  thtae  strangely  com- 
mixed and  confused:  but  being  examined,  it  seemetb 
to  me  ratlier  a  depredation  of  other  sciences,  advanced 
and  exalted  unto  some  height  of  termsj  than  any 
thing  solid  or  substantive  of  itself. 

Nevertheless  T  cannot  be  ignorant  of  the  distinc- 
tion which  is  current,  that  the  same  things  are  han- 
dled but  in  several  respects.  As  for  example,  that  logic 
considereth  of  many  things  as  they  ai-e  in  notion ; 
and  this  philosophy,  as  they  are  in  nature;  the  one 
in  appearance,  Che  other  in  existence :  but  I  find  this 
difference  better  made  than  pursutrd.  For  if  they  had 
considered  quantity,  similitude,  diversity,  and  the  rest 
of  those  external  characters  of  things,  as  phil06O{)her8« 
and  in  nature;  their  inquiries  nmst  of  force  have 
been  of  a  far  other  kind  tlian  they  ai-e. 

For  doth  any  of  them,  in  handling  quantity*  speak 
of  the  fort%  of  union,  how,  and  how  far  it  niultiplieth 
virtue  ?  Doth  any  give  the  renson,  why  some  things 
in  nature  are  so  c<jmmon  and  in  so  great  mass,  and 
oUiers  f.0  rare,  and  in  so  small  tpiantity  ?  Doth  any, 
in  handling  simiUtude  and  diversity,  assign  the  cause 
why  iron  should  not  move  to  iron,  which  is  more 
like,  but  Diove  to  tlie  loadstone,  which  is  \c^s  like  ? 
Why,  in  all  diversities  of  things,  there  should  lie 
certain  [u-aticiples  in  nature,  which  are  almost  ambi- 
guous, to  which  kind  they  should  I)e  iffcrretl  ?  But 
there  is  a  mere  and  deep  silence  touching  the  nature 
and  operatioit  of  those  common  adjuncts  of  things,  as 
in  natiire;  and  only  a  resuming  and  repeating  of  the 
force  and  use  of  them  in  s\¥xc\\  or  argument. 
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Therefore  because  in  a  writing  of  this  nature  I 
'  svoid  all  subtilty,  my  meaning  touching  this  original 
or  universal  philosophy  is  thus,  in  a  plain  and  gross 
description  by  negative ;  "  That  it  be  a  receptacle  for 
"*  all  such  profitable  observations  and  axioms,  as  bSi 
**  not  within  the  compass  of  any  of  tlie  special  parta 
*^  of  philosopliy  or  sciences,  but  are  more  common 
*  and  of  a  higher  stage.** 

Now  that  there  are  many  of  that  kind,  need  not 
^'■fo  be  doubted.  For  ex:iinple :  is  not  the  rule,  5* 
inaqualibus  aqualia  addas,  omnia  erunl  ifiaqualia,Bn 
minm  as  well  of  jostice  as  of  the  mathematics  ?  And 
is  there  not  a  true  coincidence  between  commutative 
and  distributive  justice,  and  arithmetical  and  geome> 
-tiical  proportion  ?  Is  not  that  other  rule,  Qua  in 
eodem  itrt'w cotiveniunt y  et  inter se  corfoemunt ,a rule 
taken  from  the  mathenmtics,  but  so  potent  in  logic, 
'as  all  syllogisios  are  built  upon  it  ?  Is  not  the  oliser- 
vation,  Omnia  mutantury  ml  intent,  a  contemplation 
in  pliilosophy  thus,  that  the  quantum  of  nature  is 
-'Ctanal?  in  natural  theology  tlius  ;  that  it  re(|uireth 
the  same  omnipotence  to  make  somewhat  nothing, 
'which  at  the  fo^t  made  nothing-  somewhat;  accord- 
ing  to  the  Scripture,  Didici  quod  omnia  opera,  qua 
fecit  Deus, perseverent  in perpetuum ;  non possumus 
eis  quicquam  addere,  nee  auferre. 

Is  not  the  grbund,  which  Machiavel  wisely  and 
largely  discoui-seth  concerning  governments,  that  the 
way  to  establish  and  preserve  them,  is  to  reduce  them 
ad  principia ;  a  rule  in  religion  and  nature,  as  well  as 
in  cinl  administration  ?  Was  not  the  Persian  ma^ca 
reduction  or  correspondence  of  the  principles  and 
architectures  of  nature,  to  the  rules  and  policy  of 
governments  ?  Is  not  the  precept  of  a  musician,  to 
fall  from  a  discord  or  harsh  accord  upon  a  concord 
or  sweet  accord,  alike  true  in  affection  ?  Is  not  the 
[  trope  of  music,  to  avoid  or  slide  from  the  close  or 
cadence,  common  with  the  trope  of  rhetoric,  of  de- 
ceiving eK|)ectation  ?  Is  not  the  delight  of  the  quaver- 
ing upon  a  stop  in  music,  the  same  with  the  placing 
'  1^  light  upon  the  water  f 
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Are  not  the  organs  of  the  senses  of  one  kind  nhb 
Uie  organs  of  rellwtion,  the  eye  with  n  glass,  the 
ear  with  a  cave  or  Rtrajt  determined  and  bounded  ? 
Neither  are  these  only  sinulitudes,  as  men  of  narrow 
oh^>i*vatian  may  conceive  tiiem  to  be,  hut  tlie  s^nc 
)^t»1ep»  uf  nature,  treiuting  or  printing  upon  several 
subjects  or  matter?. 

ThU  .science  therefore,  as  I  understand  it,  I  may 
"^j^justly  fvpoft  as  detident;  for  1  »ee  sometimes  the 
profounder  sort  of  wits,  in  himdling  some  particular 
«igumcot»  will  now  and  then  draw  a  h^icket  of  water 
cut  of  this  well  for  their  present  use ;  hut  the  sprinj;- 
head  thereof  sccmeth  to  me  not  to  have  been  xii^ted  ; 
being  of  so  excellent  use,  both  for  the  disclosing  of 
Dutiii-e,  and  Uie  a1>ridg:enient  uf  art. 

This  science  being  therefore  first  plated  as  a  com- 
mon pareut,  like  unto  Berecynthia,  which  liad  so 
much  heavenly  istiue.  Of/iiiet  ca-Akoias^  omnes  iupcra 
elta  teiu'tites^  we  luay  return  to  the  former  distribu- 
tion uf  the  tJuree  pliilu^tophies,  divine,,  uatuTf^  1^ 
human.  ..,  i 

And  as,  concerning  divine  philosophy,  or  Natural 
Tlieology,  it  is  that  knowledge  or  rudiment  of 
knowledge  concerning  God,  which  may  be  obtaint^ 
by  tlie  contemplation  of  his  creatures  ;  which  know- 
ledge may  be  truly  termed  divine,  in  resiicct  of  Ihc 
olyect,  and  natural  in  respect  of  the  light. 

The  boumLsof  this  knowledge  arc,  that  it  snfficrlli 
to  convince  atheism,  but  not  to  inform  religion  :  and 
tbereibre  tlicre  was  Jiever  miracle  wrought  by  God  fco 
convert  an  atheist,  because  the  light  of  mituie  mighl 
have  led  him  to  confess  a  (iod  :  but  miracles  have 
been  wrought  to  convert  idolaters  and  the  superrti- 
tiou«:,  Iierausc  no  light  of  nature  extendcth  to  dedare 
the  will  and  true  wwslup  of  God. 

For  as  all  works  do  sliew  forth  tJie  power  and 
•kill  of  the  workman,  and  not  \ih  image,  so  it  is  of 
the  works  of  God,  which  do  shew  the  omniitolency 
aad  n  isdum  of  the  Maker,  but  not  his  image  :  aqd 
therefore  therein  the  heathen  opinion  dilTeretli  from 
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the  sacred  trulh  ;  for  they  supposed  the  n-orld  to  be 
tiie  image  of  God,  and  man  to  }ie  an  extrart  or  c«n- 
pendious  image  of  the  worid  ;  biil  the  Scripture*  ncTcr 
vouchsafe  to  attribute  to  the  \nvrtd  Ihat  honmir,  ks  to 
be  the  image  of  Gud,  but  only  tlw  work  of  hh  bands ;' 
neither  do  they  speak  of  miy  other  ima^*  of  God, 
but  man  :  whiTefore  by  the  eonteni|i!atinn  of  nature, 
to  induct'  and  infinve  the  aeknowlwlgment  of  VtoA, 
and  to  demonstrate  his  power,  providence,  and  good- 
ness, is  an  excellent  argument,  and  hath  been  ex- 
cellently handled  by  divers. 

Bat  on  the  other  side,  out  of  the  contemplation 
of  nature  or  p;found  of  human  fcnowlcdfres,  to  induce 
any  verity  or  persuasion  eoneeniiiig  the  points  of 
fm^t  is  "in  my  judgment  not  safe :  Da  fidei^  tfu^ 
Jidci  sunt.  ror  the  heathen  thrmseh-es  roitdude  as 
tpnch  in  that  excellent  and  diAnnp  fable  of  the  pnlden 
ijtadft;  "  That  men  and  gods  wire  not  able  to  draw 
•*  Jupiter  down  to  tlie  c^'uih;  bnt  rontrarin'ise,  Jnpitef 
*;  was  able  to  draw  tJiem  up  to  heaven." 
'So  aIs  We  ought  not  to  attempt  to  draw  dmvn  or 
^rfnhmft  the  mysteries  of  God  to  our  reason  ;  but  con- 

iri«'ise,  to  raise  and  advance  our  i-cason  to  the 
(vine  tnitfi.  So  as  in  this  part  of  knovrIedg«i 
"touching  divine  philnsnphy,  1  am  so  far  from  noting 
^ny  deficicnee,  as  1  rather  note  an  excess;  M'ben'unto 
'I  have  digressed,  because  of  the  extreme  pivjudice 
[♦'hrie'h  both  religion  and  philosopliy  hath  rrceit'ed, 
.ihd  may  receive,  by  being  commixed  together;  na 
'ihait  ■which  iindoubtcdlj'  will  make  an  heretical  refi- 
'gion,  and  an  imaginary  and  fabtdous  philosophy. 

Otherwise  it  is  of  the  nature  of  angels  and  spirit'*, 
which  IS  an  apiwndix  of  theolc^*,  both  divine  and 
natural,  and  is  neither  inscrutable  nor  interdicted: 
for  although  the  Scripture  saith.  Let  no  man  deceive 
r^ou  in  sublime  discourse  touching  the  worship  of  on- 
eel.i,  prcsstjig  into  that  he  knouet/i  not,  etc.  yet, 
notwithstanding,  if  you  observe  well  that  precept,  it 
ttiay  appear  thereby  that  there  be  two  things  only 
I'orbiddeii,  adoration  of  them,  and  opinion  fantastical 
heiT^ti  jtl^er  ^^ffjj^^  them  faither  than  appertaineth 
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to  the  degiiee  of  a  creature,  or  to  extnl  a  man's  knoir- 
ledge  of  ihtitn  farther  than  be  bath  ground.     But 
the  snher  and  pounded  inquiry,  which   may  arise 
out  of  the   passages  of  \\o\y    Scriptuix's,    or  out  of 
the  gradations  uf  nature,  is  nut  restrained.     So  of 
degenerate  and  revolted  spirits,  the  conversiiif;  with 
tbem,  or  the  empluynient  of  them,    is  proliibitcd, 
much  more  auy  veneruLiun  towards  them.     But  the 
conteiiijihitiiui  ur  seieiice  uf  their  nature,  their  power, 
their  iliusioiui,  either  by  Scripture  or  reason,  Ls  a  part 
of  spiritual  wisdom.      For  so  the  apostle  saith,  IVe 
are  not  ignorant  of  his  stratagems:     And  it  is  no 
more  unlawful  to  iuquire  tlie  nature  of  evil  spirits, 
than  to  inquire  the  force  of  poisons  in  nature,  or  the 
nature  of  sin  luid  vice  in  luumliiy.     But  tim  part, 
touching  angeli  aiid  spirits,  I  cannot  note  as  defiti'iL-nt, 
for  many  have  occupied  themselves  in  It :   I  may 
rather  chailcngt;  it,  in  nifiny  of  the  writers  thereof^ 
as  fabulous  and  fantastical. 


Leavtxg  therefore  dinne  j)hilo8ophy  or  natural 
theolojjy,  not  divinity,  or  inspired  theology,  which 
we  reserve  fur  the  last  of  all,  as  the  Iiaven  and  sab- 
liath  of  all  man's  contemplations,  we  will  now  pi-oceed 
to  Naturul  Fbilosophy, 

If  then  it  be  true  that  Democrttus  said,  **  That  the 
"  truth  of  nature  lieth  hid  in  certain  deep  mines  and 
"  caves :"  and  if  it  be  true  likewise  Dial  the  ulehe- 
mists  do  so  much  inculcate,  that  A''ulcan  is  a  second 
natuiv,  and  iuiitatelh  thiit  dexterottsly  and  com- 
pendiously, which  nature  worketh  by  ambages  and 
length  of  time;  it  were  goud  to  divide  natural  philo- 
sophy into  the  mine  and  the  furnace,  and  to  make 
two  professions  or  occupations  of  natund  philosophers, 
some  to  be  pioneers,  and  some  smiths ;  .some  to  dig, 
and  some  to  refine  and  hammer:  and  surely  I  do  Ijest 
allow  of  a  division  of  that  kind,  though  in  more 
iamiliar  and  schoLasticol  terms:  namely,  that  these  be 
the  two  parts  of  natural  philosophy,  the  inquisition 
of  causci>  and  the  prwluction  of  efVeets;  speculative, 
iHtd  operative;  natural  science,  and  natural  prudence. 
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For  as  in  civil  matters  there  is  a  wnsdnin  of  dis. 
course,  and  a  wisdom  of  directinn;  so  is  it  in  Tiaturel. 
And  here  \  will  make  a  request,  that  for  the  latter, 
or  at  least  for  a  part  thereof,  I  may  revive  and 
rrintegrate  the  mbapjilied  and  abused  name  of 
natural  mapc,  which,  in  the  true  sense,  is  hut  natural 
wisdom,  or  natural  pnidence;  taken  according  to 
the  ancient  acoeption,  purged  from  vanity  and  sujKfr- 
stition. 

Now  although  it  be  true,  and  I  know  if  well,  that 
there  is  an  intercourse  between  causes  and  effects,  so 
as  both  these  knowledges,  speculative  and  iiperative, 
have  a  great  connection  between  themselves ;  yet 
because  all  true  and  fruitful  natural  philosojihy  hath 
fi  douMe  scale  or  ladder,  ascendent  and  descemlent; 
ascending  tirom  experiments,  to  the  invention  of 
cau^e^;  and  descending  from  causes,  to  the  invention 
of  new  experiments;  therefore  I  jndge  it  most  n><|uisite 
that  these  two  parts  be  sevei-ally  considered  and 
bandied. 

Natural  science,  or  theorj',  i?  divided  into  Physic 
and  Sletaphysic;  wherein  1  desire  it  may  be  con- 
ceived, that  I  use  the  word  metaphysic  in  a  differing 
sense  from  that  that  is  received :  and.  in  like  manner, 
I  doubt  not  but  it  will  easily  appear  to  men  of  judg- 
ment, that  in  this  and  other  particular,  wheresoever 
my  conception  and  notion  may  differ  fmni  the  ancient, 
yet  f  am  studious  to  keep  the  ancient  terms. 

For  hoping  well  to  deliver  myself  from  mistaking, 
by  the  order  and  periipicuous  expressing'  of  that  I  do 
propound ;  I  am  otherwise  zealous  and  affectionate 
to  recede  as  little  from  ant]i|uity,  either  in  terms  or  ' 
opinions,  as  may  stand  with  truth,  and  theproficicnoe 
of  knowleilge. 

And  herein  I  cannot  n  little  marvel  at  the  philoso- 
pher Aristotle,  that  did  proceed  in  such  a  spirit  of 
difference  and  contradiction  towards  all  nntirpiity, 
undertaking  nut  only  to  frame  new  words  of  scienca 
■at  fileasnre,  hut  to  confound  and  extinguish  all  ancient 
wisdom  :  insomuch  aa  be  never  nameth  or  mentioneth 
pa  ancient  author  or  opinion,  but  to  confute  and 
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reprove;  wherein  for  g-lory,  and  drawing'  followers 
and  dLsciples,  he  took  the  lig^ht  course. 

For  certainty  there  coineth  to  pas.s  and  hath  place 
ill  human  tnith,  tiiat  which  wan  noted  und  pronounced 
in  the  highest  truth ;  Veni  in  nomine  Fatris,  nee  re- 
dpitis  me ;  si  quis  venerit  in  nomine  suo^  eum  rect- 
pietit.  But  in  this  divine  aphoriara,  considering  to 
whom  it  was  applied,  namely  to  Antichrist,  llie 
hij;^est  deceiver,  we  may  discern  well,  that  the  com- 
ing  in  a  man's  own  name,  without  regard  of  antiquity 
or  paternity,  ij  no  good  sign  of  truth,  although  it  he 
Joined  with  the  fortune  aiid  success  of  an  Eutu  re- 
eipietis. 

But  for  this  excellent  person,  Aristotle,  I  will  think 
of  liJm»  that  he  learned  that  humour  of  liis  scholar, 
with  whom,  it  secmeth,  he  did  emulate,  the  one  to 
nHiquer  all  opinions,  as  tite  other  to  conquer  all  oa- 
tions :  wherein  nevertheless,  it  may  be,  he  may  at 
some  mens  hands,  that  are  of  a  Utter  disposition,  get* 
a  like  title  as  his  scholar  did. 

I'eliv  terrarum  prado,  mn  utiU  mundo 

Ediiu4i  edemplum,  etc. 
So 

Feiir  tloctrime  prado. 
But  to  me,  ou  the  other  side,  ttiat  do  desire  as  much 
as  lieth  in  my  \ten  to  grouod  a  sociable  intercourse 
between  antiquity  ami  pnifieience,  it  seemeth  U>st  to 
keep  w.ty  with  antiquity  tissue  ad  aras ;  and  there- 
fore to  retain  the  antient  terms,  though  I  sometimes 
niter  the  uses  and  deiinitious;  aooording  to  the  mode- 
rate proceeding  in  civil  govciTinicnt.  where,  allhuugb 
there  be  some  alteration,  yet  that  holdeth  which  Ta- 
cttuK  wiiitiy  nnteth,  eatiem  mtigisirutuum  vocabuta. 

To  return  therefore  to  the  use  and  ooception  of 
the  term  mctaphysic,  as  1  do  now  understand  the 
word  ;  it  appeaix'th,  by  that  which  hatli  been  olreitdy 
said,  that  I  intend  philosophia  prttna.  summuiy  jilii- 
kisophv,  and  metaphysic,  which  heretofore  have  bijea 
confounded  as  one,  to  be  two  distinct  things.  For, 
the  one  1  have  lundo  ns  a  j>ajent,  or  couunon  ances> 
tor,  lo  all  knowledge ;   and  ihc  otlier  1  have  now 
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brought  in,  a»  a  branch,  or  desctndent,  of  natural 
■cic^c<^■      It  appcarcth  likewii^  that  I  have  assig^ied 

(to  summary  philosophy  the  common  principles  and 

Liaxioms  which  are  promiscuous  and  iudliTcreut  to  se- 
sral  sciences:  I  have  assigned  unto  it  likewise  the 
inquiry  toudiing^  tlie  o])eration  of  the  relative  and 
adventive  characters  of  essences,  as  quantity,  simi- 
litude, diversity,  possibility,  and  the  rest ;  with  this 
distinction  and  provision  ;  that  they  be  handled  as 
Uiey  have  pffieacy  in  nature,  and  not  hi^caliy.  It 
Ippeareth    UkewisCr    that    natural   theology,    which 

"lieretoforc  hath  been  handled  confusedly  with  mcta- 
ph^sic,  I  have  inclosed  and  bounded  by  itself. 

It  is  therefore  now  a  question,  what  is  left  remain- 
ing fop  metaphysic;  wherein  I  may  without  prejudice 
preserve  thus  much  of  the  conceit  of  antiquity,  that 
physic  should  contemplate  that  which  is  inherent  in 

^matter,  and  therefore  transitory;  and  metaphysic, 
lat  which  is  alwtracted  and  fixed. 
And  again,  that  physic  should  handle  that  which 
supposeth  in  nature  only  a  Ijcing  and  moving :  and 
metaphysic  ishuuld  handle  that  which  supposeth  far- 
ther in  nature,  a  reason,  understanding,  and  plat- 
form. But  the  diifei-ence  perspicuously  expressed,  is 
most  familiar  and  sen^iblc. 

For  as  we  divided  natural  philosophy  in  general 
into  the  inquiry  of  causes,  and  prtxlurtions  of  effecLs; 
so  that  [»art  which  concerneth  the  inquiry  of  causes, 
we  do  subdivide  according  to  the  received  and  sound 
divisifin  of  causes ;  the  one  part,  which  is  jihysic, 
inquireth  and  handleth  the  material  nnd  efficient 
causes;  and  the  other,  which  is  metaphysir,  handleth 
the  formal  and  final  causes. 

Physic,  taking  it  according  to  the  derivation,  and 
not  according  to  our  idiom  for  medicine,  is  situate 
in  a  middle  term,  or  distance,  between  natural  his- 
tory and  metapliysic.  For  natural  history  desciilK-th 
the  variety  of  things,  physic  the  causes,  but  variable 
or  res|>ective  causes  ;  and  metaphysic,  the  fixed  and 
constant  causes. 

vol..  T.  H 
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Limm  ut  hie  durescitt  ei  hac  nt  cera  Uquacit, 

Utio  coiiemqnc  igi'i' 
Fire  is  the  cause  oi'lDdiiratuin  but  res{)C(-tive  to  clay«' 
fire  is  tbi'  cause  of  cuUiquation  but  ]-ua[>cctivc  tn^iuCi. 
But  tii'c  U  uo  constant  cau&c  tiUicr  of  iudumtiou  ur' 
cuUiiiuatiou :  so  then  the  pby.'^ical  causes  ai-e  but  tU^ 
ciGcient  and  the  uutlor. 

PhyMc  hath  thixe  paila,  whetcof  two  res|iect 
ture  uuited  or  collected,  tlie  third  cuntemplaleth  nature' 
(lifTii-sL'd  cir  distributed. 

Nature  is  euUectiHl  cither  into  one  intire  total,  or 
else  into  the  same  principles  or  seiuis.  So  as  the  fii 
doctrijie  is  tnurhing^  the  contextui-e  or  confU^nition 
of  things,  as  de  ?iiuiido,  de  umvenUate  rerum. 

The  second  is  the  doctrine  concerning  the  princi*- 
pies  or  ori^nnnls  of  things. 

The  third  is  the  doctrine  concerning- all  variety  andj 
particularity  of  tliingps ;  whether  it  lie  of  the  diffcringf 
substances,  or  their  dlflering^  qualities  and  natures  j  ] 
whereof  there  necdeth  no  enumeration,  this  part  be- 
ing but  as  a  gloss,  or  paraphrase,  that  attcndeth  u|wni 
the  text  of  natuiul  historj*. 

Of  these  three  I  cannot  report  any  as  deficient.  Iz|{ 
wliat  truth  or  perfection  Uiey  are  handled,  1  make  no$, 
now  any  judgment :  but  they  are  parti>  of  knowledge 
nut  deserted  by  the  labour  of  man. 

For  Metaphysdc^  we  liave  nasigned  uuto  it  tJie  in- 
quiry of  funnol  and  final  causes ;  whidi  as^ii^naliun, 
as  to  the  former  of  them,  may  seem  to  Iw  iui3:atiiry 
and  void,  because  of  the  receivoil  and  inveterate  opi- 
nion, that  the  inquisition  of  man  is  not  competent  to 
find  out  essential  tbrins,  or  true  ditferentx's  :  of  wliich 
opinion  we  will  take  thi?;  hold,  that  the  invention  of 
form:^  is  of  all  other  parts  (>("  kno«  U<i(ie  the  worthiest 
to  be  sought,  if  it  be  possible  to  bo  lltuiid. 

As  for  the  possibility,  tliey  ore  ill  diiicovererfi  Uut( 
think  there  U  no  land,  when  they  can  see  nothing  but 
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diflf,  did  descry,  '*  That  forms  were  the  true  object 
**  of  knowledge;'*  but  lost  the  real  fruit  of  his  opinion, 
by  considering  of  fomis  as  absolutely  abstracted  front 
mattcrt  and  not  conAned  and  dctcrnuned  by  matter ; 
and  so  tunuug  his  opinion  upon  theology,  wherewith 
all  his  natural  pliilusophy  is  infected. 

But  if  any  luau  shall  keep  a  continual  watcliful  and 
severe  eye  upon  action,  operation,  and  the  use  ol' 
knowledge,  he  may  advise  aud  take  notice  what  are 
the  forms  the  distloi^ures  whereof  mv  fruitful  and 
importmit  to  the  litate  of  luau.  Fur  ai>  to  the  forms 
of  sul»)tnnees,  man  only  except,  of  whom  it  is  said» 
Formavit  hominem  tie  iimo  terr/tt  et  spiravit  in  fa- 
cian  ejus  spiraculum  vitcet  and  not  bs  of  all  other 
creatures,  Froducant  aqucEt  producat  terra  ;  the 
forms  of  subitance.s,  I  say,  as  they  an*  now  by  com- 
pounding and  transplanting  multiplied,  are  so  per- 
plexed, as  tliey  are  not  to  be  intjuiretl ;  no  more  than  it 
were  either  i>ossibIe  or  to  purpose,  to  seek  in  ^08«  the 
f<^rms  of  those  sounds  which  make  wuxls,  which  by 
composition  and  transposition  of  letters  are  infinite. 

But,  on  the  other  side,  to  Ijiquire  the  form  of  those 
sounds  or  voices  which  make  sim^Ue  letters,  is  eaedly 
compreheoMble ;  and  bein^  known,  induceth  and 
n)aiiii'e:>ti;tli  the  forms  of  all  words,  which  consist 
and  are  com|n>unded  of  them,  in  the  same  manned 
to  iiupiii'e  tlie  form  of  a  lion,  of  an  oak,  of  ^old; 
nay,  of  water,  of  air,  is  a  vain  pursuit :  but  to  in- 
quire the  forms  of  sense,  of  voIuntai*y  mntiou,  of 
vepetation,  of  colours,  of  ^avity  and  levity,  of  deoHityi 
of  tenuity,  of  heat,  of  cold,  and  all  other  natures  and 
qualitie»,  which,  like  an  alphabet,  are  nut  manyi 
and  of  whicli  the  essences,  ujjheld  by  matter,  uf  all 
creatures  do  consist :  to  inquire,  I  say,  the  true  forms 
of  these,  is  that  part  of  metaphysic  which  we  now 
dciinc  of. 

Not  but  that  physic  doth  make  inquiry,  and  take 
consideration  of  the  same  natures  :  but  how  ?  Only 
as  to  the  matOTial  and  efficient  causes  of  them,  and 
uot  as  to  tlie  forni!-^.  For  example;  if  the  rautte  of 
whiteness  in  snow  or  froth  be  inquired,  and  it  be 
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renilei-wl  thus ;  that  tin*  subtile  iiitccmixture  of  air  and 
wnter  is  the  cause,  it  is  well  ren<lerctl ;  but  neverthe- 
less, is  this  tlie  form  of  whiteness?  No;  but  it  is  the 
efficient,  which  is  ever  but  vefticufum  Jbrma:. 

This  pnit  of  mctnpbysic  I  do  not  find  lalwiired  nnd 
pci"formctI,  whcifat  1  mnrvel  not:  Iwcausc  I  hold  it 
not  possible  to  be  invented  bjr  that  course  of  invention 
which  halh  Iieen  xi5cd.  in  reg-ard  that  men,  which  is 
the  root  of  all  error,  have  made  too  untimely  a  depar- 
ture, and  loo  remote  a  recess  from  particulars. 

But  the  use  of  this  part  of  metaphysic  which  I  re- 
port as  deficient,  is  of  the  rest  the  most  excellent  in 
two  respects :  the  one,  l)ecau$e  it  is  the  duty  and 
virtue  of  all  knowledfife  to  abridge  the  infinity  of  in- 
dividual experience,  as  much  as  the  conception  of 
tnith  wilt  permit,  and  to  remedy  the  complaint  of 
viia  brevis,  ars  toTtga;  which  is  performc<l  by  unit- 
ing the  notions  and  conceptions  of  sciences:  for  know- 
lod^s  are  as  pyramids,  M'hereof  history  is  the  basis. 
So  of  natural  philosophy,  the  basis  is  natural  history; 
the  stagt?  next  the  basis  is  physic;  the  stagv  next  the 
vertical  point  is  metaphysic.  As  for  the  vertical  point, 
0/w.i,  ^uod  operatur  Dan  h  principio  ux^ue  ad 
Jiticnij  the  simnnary  law  of  nature,  we  know  not  whe- 
ther man's  inquirj*  can  attain  unto  it.  But  these  three 
be  the  tnic  stages  of  knowledf^c,  and  arc  to  them  that 
are  depraved  no  better  than  the  f^iants  hills. 
Ter  sunt  conati  itiiponere  Pelio  Osxam 
Scilicet,  atque  OsstF  frondosum  invohereOit/trtpum, 
But  to  those  which  refer  all  thinpi  to  the  plory  of 
God,  they  ai"e  a.s  the  three  ncclanuitiuns,  Sancte, 
xanctCy  sanctc  ;  holy  in  the  description,  or  dilatation 
of  his  works;  hoiy  in  the  conmTtion  or  concatena- 
tion of  them  ;  nnd  holy  in  the  union  of  them  in  a  per- 
petual and  unifonn  law. 

And  therefore  the  sjx^ulation  was  excellent  in 
Parmenidus  and  Plato,  althouf^h  hut  a  Rpeculntinn  in 
them,  that  nil  tluncs  by  scak*  did  ascend  to  unity. 
So  tlien  always  thnt  know|e«lgp  is  worthiest,  which 
t9  charged  with  k-nst  multiplicity:  which  ap|>eareth 
to  be  iT»ctaphysir.  o-s  that  which  considereth  the 
simjilc  (lirma  or  dilleicnces  of  thin^  which  are  few 
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in    numlier.    and  the    d^;rees    and   coordinations 
whereof  make  all  this  \'ariety. 

The  second  respect  which  vahicth  nnd  coinmcndeth 
this  part  of  nietaphysic,  is,  that  it  doth  enfranchise 
the  poucr  of  raan  unto  the  g^reatest  litjcrty  and  pos- 
sibility of  works  and  effocls.  For  physic  carrieth 
men  in  narrow  and  ifslrained  ways,  suhjcct  to 
many  accidents  of  im(M^dimcnt8,  imitating  the  ordi- 
nary flcxuous  courses  of  natiuc ;  but  lata  undlque 
sunt  sapUntlbusvite:  tosapience.  which  was  anciently 
defined  Xohererum  divinarwnet  hummmyutnadentiai 
there  is  ever  choice  of  means :  for  phys*ical  cnnses 
f^ve  li^Iit  to  new  invention  in  stmili  materia.  Bui 
whomsoever  knowetli  any  form,  knoweth  tlic  utmost^ 
pus^btlity  of  super-inducin^^  that  nature  upon  any 
variety  uf  niuttL>r,and  so  is  Ic^is  rcstrainctl  in  opcraLiuu, 
either  to  the  basis  of  the  matter,  or  the  condition  of 
the  efficient :  which  kind  of  knowleilgc  Solomon 
likewise,  thoujfh  in  a  more  divine  sense,  eU-gantly 
describetli;  A'«j  arctaliuritur gresxus  tuit  et  current 
non  habtfm  off'endicAdum.  The  ways  of  sapience  ore 
not  mucJi  lial)lc  cither  to  particularity  or  cham^. 

I'hc  second  part  of  metaphysic  is  the  inquiry  of 
final  causes,  which  I  am  moved  to  report,  not  a« 
omitted,  hut  as  misplaced  ;  and  yet  if  it  wore  but  a 
fault  in  order,  I  would  not  speak  of  it :  for  order  is 
matter  of  illustration,  but  i)ciiaineth  not  to  the  sub- 
stance of  M:iences.  But  tliis  uiispladt)^  bath  caused 
a  deficience,  or  at  least  a  ^reat  improficience  in  the 
gciences  themselves.  For  the  handlin;;  of  final  causes, 
mixed  with  the  rest  in  physical  incjulrie.s,  hath  inter- 
cepted the  severe  and  dlll^^it  inquiry  of  all  real  and 
physical  causes,  and  given  men  the  nrcasion  to  stay 
upon  these  satisfactory  and  spcrinus  causes,  to  the 
great  arrest  and  prejudice  of  farther  discovery. 

For  this  I  find  done  not  oiilv  hv  l*Iato,  who  over 
ichoreth  upon  that  shoi-e.  hut  by  Aristotle,  tialcn, 
and  others,  which  do  usually  Hkeuisc  fall  upon  these 

Jats  of  discoiH'sing'  causes.     l*Vir  to  say  that  the  hairs 
the  eyelids  ai"e  for  a  qui<'kset   and   fence  nltout 

the   sight;  or,  that  the  firmness  of  the  skins  and 


106  Of  the  Advancement  of  Learning.  [Book  II. 

hitlcs  of  living  creatures  is  to  defend  them  from  the 
extremities  of  hent  or  cold ;  or,  that  the  bones  are 
for  the  columns  or  beams,  whereupon  the  frame 
of  the  bodies  of  living  creatures  are  built;  or,  that 
the  leaves  of  trees  are  for  protecting  of  the 
fitiit ;  or,  tJiat  the  clouds  are  for  watering  of  the 
earth ;  or,  that  the  solidness  of  the  earth  is  for  the 
station  and  mansion  of  living  creatures,  and  the  like, 
is  well  inquired  and  collected  in  metaphysic ;  but  in 
physic  they  are  imiiertinent.  Nay,  they  are  indeed  but 
remuras  and  hinderances  to  stay  and  slug  the  ship 
from  farther  sailing,  and  have  brought  this  Ui  irass, 
that  tite  search  of  the  physical  causes  hath  been  neg>- 
lected,  and  passed  in  silence. 

A  nd  therefore  the  natural  philosophy  of  Dcmocritus, 
and  some  others,  wlin  did  not  suppose  a  mind  or 
reason  in  the  frame  nf  things,  hut  attributed  the  form 
thereof,  able  to  mnintaiii  itself,  to  infinite  es*;ays  or 
proofs  of  nature,  which  ibcy  term  fortune ;  sccmeth 
to  me,  as  far  as  I  can  judge  by  the  recital  and  frag- 
Dients  which  remain  unto  us,  in  particularities  of 
physical  causes,  more  real  and  better  inquired  than 
I  that  of  Aristotle  and  Plato;  whereof  both  inter- 
imingled  final  causes,  the  one  as  a  }>art  of  thcolog)', 
and  the  other  as  a  part  of  logic,  wliich  were  the 
favourite  studies  respectively  of  both  those  [jettons. 
Not  because  thofie  fmal  causes  are  not  true,  and  wor- 
thy to  be  inquired,  being  kept  within  their  own 
province ;  but  because  tlieir  excursions  into  the  limits 
of  physical  causes  hath  bred  a  vastness  and  solitude 
in  that  track.  For,  otherwise,  keeping  their  precincts 
and  bordera,  men  are  extremely  deceived  if  they 
think  there  is  an  enmity  or  repugnancy  at  all  be- 
tween them.  For,  tlie  cause  rendered,  that  the 
hairs  about  the  eyc-Iids  are  for  the  safe-guard  of  the 
aigtit,doth  not  impugn  the  cause  rendered,  that  pilo- 
«ity  is  incident  to  orifices  of  moisture;  Aiuscoii 
fontex,  etc.  Nor  the  cause  rendered,  that  the  firm- 
neM  of  hides  is  for  the  armour  of  the  body  against  ex- 
tratttities  of  heat  or  cold,  doth  not  impugn  the 
cause  rendered,  that  contraction  of  pores  is  hiddent 


look  H.]  Of  the  Advancement  of  Learning, 

to  the  ouUvardost  purts,  in  regnrd  of  their  ndjaccnoe 
(to  foreign  or  unlike  t)wlie» ;  aixl  so  of  the  rest :  Iwth 
'causes  bein^  true  and  compatible,  the  one  declaring; 
an  inienuon.  the  other  u  coDseqtieiice  only. 

Neither  doth  this  call  in  question,  or  derogate  from 
divme  providetice,  but  hiffhly  confirm  and  exult 
it.  For  as  in  civil  actions  lie  is  the  ^eater  and 
deeper  iwlitidan,  that  can  make  other  men  the  instru* 
ments  of  his  will  and  end>>,  and  yet  never  acquaint 
them  with  his  purpose,  so  as  they  shall  do  it,  and  yet 
not  know  what  they  do  ;  than  he  tiiat  imjiarteth  his 
meaning-  to  those  he  employeth  :  so  is  the  wisdom  of 
OmI  more  adniirahlCf  when  nature  intendeth  one 
thing,  and  providence  draweth  forth  another ;  than 
if  he  had  rommunicated  to  partirulnr  creatures,  and 
motions,  the  characters  and  impressions  of  his  pro- 
vidence. And  thus  much  for  metaphysic;  the  latter 
part  whereof  I  nilow  qs  extant,  Init  wish  it  confined  to 
its  pr(ip*T  place. 

Nerertheless  there  remnincth  yet  another  part  of 
natural  philosophy,  which  is  commonly  made  a 
principal  f»art,  and  holdeth  rank  with  physic  sjK.*cial, 
and  metaphysic,  which  is  mathematic ;  but  I  think. 
it  more  airh.-enl»le  to  the  nature  of  thin^,  ami  to  the 
lii^ht  of  urder,  to  place  it  as  a  branch  of  metaphysic : 
for  the  subject  of  it  being  quantity,  not  quantity 
indefinite,  which  is  but  a  relative,  and  belotipeth  to 
pftilmophia  prima,  as  hath  U-en  said,  but  quaiitity 
determined,  or  proportionable;  it  appearetli  to  be 
one  of  the  essential  forms  of  tliinp^;  as  that  tliat  is 
caumtive  in  nature  of  a  numl)cr  of  effects  ;  insomuch 
as  we  see,  in  tlie  schools  both  of  Democritus  and  of 
Pythap;oras,  that  the  one  did  awribe  Fi-^ire  to  the 
first  seeds  of  thint^,  and  the  otiier  did  suppose  Nuni- 
bera  to  be  the  principles  and  originals  of  things ;  and 
it  is  true  also,  that  of  all  other  forms,  as  we  under- 
stand forms,  it  is  the  most  nlwtracted  and  separable 
from  matter,  and  therefore  most  proper  to  metaphyaic; 
|*Wch  hath  likewise  been  the  cau-e  why  it  hath  been 
Htcr  laboured  and  inquireil.  than  any  of  the  other 
forms,  which  are  more  iiWnersed  info  matter. 
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For  it  being  Uic  nature  of  tlie  mind  of  man,  to  the 
extreme  prejudice  of  knowledge,  to  delight  in  the 
specious  liberty  of  geiieraliUes,  as  in  a  chanipain 
region,  and  not  in  the  inelosures  of  particularity  ;  the 
mathematics  of  all  other  knowledge  were  the  goodliest 
fields  to  satihiy  that  appetite. 

But  for  the  placing  of  these  seieuces,  it  is  not  much 
material ;  only  we  have  endeavoured,  in  these  our 
partition.St  in  ul)»erve  a  kind  of  pei'speclivei  that  one 
part  may  cast  light  u)>oii  another. 

The  Mathematics  arc  either  pure  or  mixed.  To 
the  pure  mathematics  are  those  sciences  belongine 
which  handle  quantity  determinate,  merely  severed 
from  any  axioms  of  natural  philosophy  ;  and  these  are 
two.  Geometry,  and  Aritlitnetic;  the  one  handling 
quantity  continued,  and  the  other  dissevered. 

Mixed  liath  for  s\ibject  some  axioms  or  paits  of 
natural  philosophy,  and  considcreUi  quantity  deter- 
mined, as  it  is  auxiliary  and  incident  unto  them. 

For  many  parts  of  nature  can  neither  be  invented 
with  sufficient  subtilty,  nor  demonstrated  with  suffi- 
cient perspicuity,  nor  accommodated  unto  use  with 
sufficient  dexterity,  without  the  aid  and  intei-vening 
of  the  mathematics :  of  which  sort  ore  )ierspective, 
music,  astronnmy,  cosmograj)hy,  architecture,  engi- 
nery, and  divers  others. 

In  the  mathematics  I  can  report  no  deficience,  ex- 
cept it  be  that  men  do  not  sufficiently  understand  the 
excellent  use  of  the  pure  mathematics,  in  that  they 
do  remedy  and  cure  many  defects  in  the  wit  and 
faculties  intellectual.  For,  if  the  wit  be  too  dull, 
they  shar{>en  it ;  if  too  wandering,  they  fix  it ;  if  too 
inherent  in  the  sense,  they  atistrnct  it  So  that  as 
tennis  is  a  game  of  no  use  in  itself,  but  of  great  use  in 
respect  it  maketh  a  quick  eye,  and  a  body  ready  to 
put  it^lf  into  all  postures ;  so  in  the  mathematics, 
that  use  which  is  collateral  and  inten'enient.  is  no  less 
worthy  than  that  which  is  principal  and  intended. 

And  as  for  the  mixed  mathematics,  I  may  only 
make  this  prediction,  that  there  cannot  Jiul  to  be 
more  khubt  of  them,  as  nature  grows  further  dis- 
closed. 
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Thus  much  of  natural  science,  or  the  part  of  nature 
speculatire. 

For  Natural  Prudence,  or  the  part  operative  of 
natural  phili»to|)h>',  ne  will  divide  it  into  three  jtarts, 
experimental,  philosophical,  and  niag'ical;  which 
three  parts  active  have  a  con-espondcnce  and  analog 
with  tln^  three  part^  s|)eculative,  natural  tiistnryr 
physic,  and  mctaphyac :  for  many  operations  have 
been  invented,  sometimes  by  a  casual  incidence  and 
occurrence,  sometimes  hy  a  purposed  experiment ; 
and  of  those  which  have  l)een  found  hy  an  iutentional 
experiment,  some  have  been  found  out  by  varyinj^,  or 
extending  the  same  experiment,  some  by  transferring- 
and  compounding  divers  experiments  the  one  into 
the  other,  which  kind  of  invention  an  empiric  may 
mana^. 

Again,  by  the  Icnowledge  of  physical  causes,  there 
cannot  fail  to  fullow  ninny  indications  and  designa- 
tions of  new  particulars,  if  men  in  their  s|>ccula{ion 
will  keep  one  eye  upon  use  and  practice.  But  these 
are  but  coastings  along  the  shore,  prcmetido  Uttm 
iniquum:  for,  it  seemeth  to  me.  tliere  can  hardly  be 
discovered  any  radical  or  fundamental  alterations  and 
innovations  in  nature,  either  by  llie  fortune  and  essays 
of  experiments,  or  by  the  li^ht  and  directifm  of 
physical  causes. 

If  therefore  we  have  reported  metaphysic  defi-  jj;it 
cient,  it  must  follow,  that  we  do  the  like  of  natural  ™^g>,*«* 
magic,  which  hath  relation  thereunto.  For  as  for  the  ^^,"11^ 
natural  magic  whereof  now  \\\em  is  mention  in  major,  j 
books,  containing  eerttun  credulous  and  superstitious 
conceits  and  obeervations  of  sympathies,  and  antipa- 
thies, and  hidden  properties,  and  some  frivolous  ex- 
periments, strange  rather  by  disgxiisement,  than  in 
themselves:  it  is  as  far  differing  in  truth  of  nature 
from  such  a  knowlwlgc  as  we  re<juire,  as  the  story 
of  king  Arthur  o'i  Britain,  or  Hugii  of  Buurdeaux, 
differu  from  Cvsar's  commentaries  in  truth  of  story. 
For  it  is  manill'st  that  Caisar  did  grcntur  things  de 
vero,  than  those  imaginary  heroes  were  feignwl  to  do ; 
but  he  did  them  not  in  that  fabidous  manner.    Of 


iturain 
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this  kind  i>f  learning  the  fable  of  Imdii  was  a  figure, 
who  dt'signtnl  to  enjoy  Juno,  tliu  gmideus  of  [Kiwer; 
and  instead  of  her  bad  copulation  with  a  cloud,  of 
which  mixture  were  Legottf-n  centaury  and  chimeras. 

80  whosoever  sbaU  entoriain  high  and  vaporous 
imaginations,  instead  nf  a  laborious  and  sntjer  inquiry 
of  truth,  shall  beget  hopes  and  beliefs  of  strange  and 
ixnpossibk;  sha|K.'s.  And  tlierefore  we  may  note  in 
tbctc  sciences,  which  hnld  so  mnrh  of  imagination 
and  belief,  as  this  degenerate  natural  magic,  alrhomy, 
tatrology,  and  the  like,  that,  in  their  propositions,  the 
description  of  the  means  is  crcr  more  monstrous  than 
the  pretence  or  end. 

For  it  is  a  thing  more  probable,  that  he  that 
knowcth  well  the  oatHPes  of  iveight.  of  colour,  of 
pliant  and  fragile  in  res()ect  of  the  hanimer.  of  volatile 
and  fi-xetl  in  re»[)ect  of  the  fire,  and  the  rest,  may 
Ku])erinduce  upon  some  metal  the  nature  and  form  of 
gold  by  such  mechanic  as  longrth  to  the  production 
of  the  natures  al'ore  rehearsed,  than  that  some  grains 
of  the  n>edicine  projected,  should  in  n  few  mo- 
ments of  time  turn  a  sea  of  (luicksikcr,  or  other 
material,  into  gold :  so  It  ts  more  probable,  that  he, 
that  knowcth  the  nature  of  arefaction,  the  nature  of 
assimilation,  of  nourishment  to  the  tiling  nnurishcd, 
the  manner  of  increase  and  clearing  of  spirits,  the 
manner  of  the  dc|)redations  which  spirits  make  upon 
the  humours  and  solid  parts;  «hall,  by  nndtHgcs  of 
diets.  Itnthings,  anointings,  medicines,  motions,  and 
the  like,  prolong  lite,  or  restore  some  degree  of  youth 
or  vivacity,  than  that  it  can  Iw  done  with  the  uftc  of 
A  few  dro|)s,  or  scniples  of  a  lienor  or  receipt ,  To  con- 
chide  therefore,  the  true  natural  magic,  which  is  that 
great  lilxriiy  and  latitude  of  operation,  which  dc* 
pendeth  upon  the  knowledge  of  forms,  I  may  report 
deficient,  as  the  relative  thereof  Is  ;  to  which  part,  if 
we  be  serious,  an<l  incline  not  to  vanities  and  plausi- 
ble di:»course,  liesides  the  deriving  and  deducing  the 
operations  themselves  from  ini'taphysic,  there  are  per- 
tinent two  points  of  nmch  puriMiM*,  the  one  by  way 
of  preparation,  the  other  by  way  of  caution:  the  first 
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is,  that  there  be  made  a  kalendar  reitciiibtin^  an  id-  Invenari| 
ventorr  of  the  estate  of  man,  containing  all  the  in-"'"*^"''? 
ventions,  bem^  the  works  nr  iniit!i  of  natttre  or  art,  rum.  1 
which  are  now  extant,  and  whereof  man  is  already  J 

posMSsed,  out  of  which  doth  natumlly  result  n  note, 
what  thini^>  are  yet  held  irnpossihle  or  not  invented : 
which  kalendar  will  l>e  tlie  more  urtineial  and  ser- 
viceable, if  to  every  reputed  itnpossiliility  yon  odd 
what  tliinjjr  is  extant,  which  conicth  the  nearest  in 
degree  to  that  impossibility ;  to  the  end,  that  by  these 
optatives  and  potentials  man's  inquirr  may  be  the 
,]nwe  awake  in  deducing  dii-ection  of  works  from  the 
ipeculation  of  causes:  and  secondly,  that  thow  expe- 
riment* l>e  not  only  esteemed  which  have  on  imme*. 
clJate  and  present  use,  but  those  prinriimUy  which  are 
of  most  uiiivei"sal  consequence  for  invention  o(  other 
experiments,  and  those  which  give  mo^t  light  to  the 
invention  of  cause* ;  for  the  invention  of  the  mari- 
ner's needle,  which  giveth  the  direction,  is  of  nt)  less 
benefit  for  navigation,  than  the  invention  of  the  sails, 
which  fpve  the  motion. 

Thus  have  I  jiassed  thmtigh  natural  philosophy, 
Rfld  the  deficiencies  thereof,  wherein  if  I  have  diflerod 
from  the  ancient  and  received  doctrines,  and  thereby 
shall  move  contradiction ;  for  my  part,  as  I  affect  not 
(0  dissent,  so  I  purpose  not  to  contend.     If  it  be  truth, 

Non  cammn^  surdit,  respondcrU  nmtiia  ftyhtP  : 
the  voice  of  nature  will  consent,  whether  the  voice  of 
man  do  or  no.  And  as  Alexander  Bor^a  was  wont 
to  say  of  the  expedition  of  the  French  for  Naples, 
that  they  came  with  chalk  in  their  hands  to  mark  up 
theh"  lodgings,  and  not  with  weapfms  to  6ght :  so  I 
like  better  that  entry  of  tnith,  which  cometh  peace- 
ably with  chalk  to  mark  up  those  minds  which  are 
capable  to  lod^  and  harbour  it,  than  that  which 
eometh  witli  piii^iacity  and  contention. 

But  there  reuiaineth  a  division  of  natural  philoso- 
phy aceordinj^  to  the  re])urt  of  the  inquiry,  and  no- 
thing eoneeniing  the  matter  or  subject ;  and  that  ts 
positive  and  ctmsiderative ;  when  the  inquiry  report- 
eth  either  an  assertion,  or  a  doubt.     These  doubts. 
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or  mm  li^uets,  are  uf  two  liorU,  partiailar.  and  total, 
lor  thp  lirst,  we  .see  a  j^kI  example  tlietx'of  in  Aris- 
totle's Fralilcms,  which  deserved  to  liave  had  a  bet- 
ter continual  ice ;  hut  so  neveilheless,  as  there  is  one 
|Miint  wliereof  wamiiij^  u  to  be  given  and  taken. 
The  i-c^istriiig  of  douhtji  liath  two  excellent  uses: 
The  one,  that  it  savclh  philosophy  from  errui-s  and 
fnlschoods,  when  tliat  wliich  is  not  fully  appearing  is 
not  collected  into  assertion,  whereby  error  nii^ht 
draw  error,  but  reserved  in  doubt.  The  otJier,  that 
the  entry  of  doul>ts  are  as  so  many  suckers  or  spunges 
to  draw  use  of  knowledge  ;  insfimuch,  as  that  which, 
if  doubts  had  not  preceded,  a  man  should  never 
have  adviaetl,  but  passed  it  over  without  note,  by 
the  suggestion  and  solicitation  of  doubts  is  made  to 
be  attended  and  applied.  But  botli  these  commodi- 
ties do  scarcely  countervail  an  incoiivenienoe  which 
will  intrude  itself,  if  it  be  not  debarred;  which  is, 
that,  when  a  doubt  is  ouce  received,  men  labour  ra- 
ther how  to  keep  it  a  doubt  still,  than  how  to  solve  it, 
and  accordingly  bend  their  wits.  Of  Uus  we  see  the 
familiar  example  in  lawyers  and  scholars,  Imth  which, 
if  they  Imve  once  admiltetl  a  doubt,  it  goirlli  ever 
after  authorised  for  a  doubt.  But  that  use  of  wit  and 
knowledge  is  to  Ik  allowed,  which  lalxiureth  to  make 
doubtful  things  certain,  and  not  those  which  labour  to 
Continna-  make  certain  things  doubtful.  Therefore  these  ka- 
**' P™'*?''' Icndars  of  doubts  1  commend  as  cxceUcnt  things,  so 

malum  m  ...  ■  ■       •  •  t 

tutturi.  that  there  be  this  caution  used,  that  when  they  Iw 
throughly  sifte<l  and  bi-ought  to  resolution,  they  be 
from  tlienceforth  omitted,  discardc<I,and  not  continued 
to  cherish  and  encourage  men  in  doubting.  To  which 
kalendar  of  doubts  or  problems,  I  advise  to  be  an- 
nexed another  kalendar,  as  much  or  more  material^ 
Caialopus  which  is  a  kalendar  of  popular  errors,  I  mean  chiefly 
fcrnaium  j^j  untural  history,  such  as  j>nss  in  s|»eech  and  conceit, 
tium in  and  arc  nevL-rthcUss  apparently  detected  and  con- 
Mt'iKw'  ^t^ed  of  untruth,  that  man's  knowlwlge  l»e  not 
weakened  [lor  ctnlmsed  by  such  dross  and  vanity. 

As  for  tlit^  doubts  or  non  iii/utta  genrral  or  in  total.' 
1  anderstand  those  difTcreiHTes  of  opinions  touching 
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the  principles  of  natniv,  and  the  fundamental  {louits 
sf  the  same,  which  have  caused  the  diversity  of  sects, 

'^Bchodls,  and  philosophies,  as  that  of  Kiiipedocles, 
Pjthafjoras,  T>einucritus,  Parineni<les,  and  the  rest. 
For  although  Aiistotle,  as  though  he  had  heen  of  the 
race  of  the  Ottomans,  thought  he  could  not  reij^, 
eTicept  the  first  tliint^  he  <Ud  he  killed  all  his  hr(*thrcn; 
yet  to  those  that  seek  truth  and  not  magistralityt  it 
cannot  hut  seem  a  matter  of  great  profit,  to  see  liefore 
them  the  several  opinions  tDUching  the  foundations 
of  nature :  not  for  any  exact  tnith  that  can  be  ex- 
I>ected  in  those  theories:  for  as  the  same  pha^nomena 
in  a^tmnomy  are  satisfied  hy  the  receive*!  a.itronomy 
of  the  diurnal  motion,  and  the  proper  motions  of  the 
alanets,  with  their  eeeentrics,  and  epicj-cles;  and 
likewise  hy  the  theory  of  C-opemiCTis,  who  supposed 
the  earth  to  move,  and  t!ie  calculations  are  indiffer- 
ently iigref-ahle  to  Iwth:  so  the  ordinary  face  and  view 
of  cxperictwe  is  many  times  satisfied  hy  several  theo- 
ries and  philosophies;  whereas  to  find  the  real  truth 

.requircth  another  manner  of  severity  and  attention. 

rlFor,  as  Aristotle  saith,  that  children  at  the  firat  will 
call  every  woman  mother,  but  afterward  they  come  to 

-di!<t>n>;uish  according  to  truth  :  so  exi»erienc<>.  if  it  he 
in  childhood,  will  call  eveiy  philosophy  mother,  hut 
when  it  cometh  to  ripeness,  it  will  discern  the  trtie 
mother;  so  as  in  the  mean  time  it  is  j^ood  to  see  the 
several  glosses  and  opinions  upon  nature,  whereof  it 
may  be   every  one  in  some  one  point  hath  seen 

idiearer  than  his  fellows;  therefore  1  wish  some  eol- 
ation to  be  made  painfully  and  undcrstandin^dy  Ue 
antiquis  pkihsophiis,  out   of  all  the  {Hissihle  light 

^vhich  reniaineth  to  \is  of  them  :  which  kind  of  woi4c 
find  deficient.  But  here  I  must  give  warning,  that 
it  be  done  distinctly  and  severally,  the  philosophies  of 
every  one  thivju^hout  by  themselves,  and  not  by  titles 
packed  and  fugotted  up  iQgcther,  as  hath  been  done 
hy  Plutarch.     For  it  is  the  harmony  of  a  plulosophy 

rin  itself,  which  giveth  il  light  and  crcdenco;  whereas 

r|f  it  be  singled  and  broken,  it  will  seem  more  foreign 
and  dissonant.     For  as  when  1  read  in  Tacitus  the 


Dc  snti.  1 
qiiUphilo 


1)4  OJ  the  Advaticemeni  oj  Learning.     [Book  U. 

actions  of  Nero  or  Claudius.  niUi  circuDistonces  of 
times,  inducements  and  occasiuns,  I  find  them  not 
so  »Cran^> ;  but  wJien  1  read  them  in  Suetonius  Tran- 
quiUus^  feathered  into  titles  and  bundles,  and  not  in 
order  of  tinic,  they  seeui  Diore  monstrous  and  incre- 
dible; so  t$  it  of  any  philosophy  reported  jnlire,  aod 
dismembered  by  articles.  Neither  do  I  exclude  opi- 
nions of  latter  times  to  be  likewise  represented  in 
this  kaleiidai'  of  sects  of  pluloe>oiifay,  as  tliat  of  Theo- 
IttiTustus  PariiceUwi,  elutiuently  reduced  into  on  imr- 
moiiy  by  the  p>en  of  Severinus  the  Dane,  and  that 
of  Tilesiufi,  and  hi.s  scholai'  Donius,  \mu%  as  a  ]>ai>toral 
philosophy,  full  of  sense,  but  of  no  great  depth :  and 
tliat  of  I'racastoiiua,  who  though  he  pretendeil  not  to 
make  any  new  philosophy,  yet  did  use  the  alisulute- 
ness  of  his  own  sense  U]i»n  the  old :  and  that  of 
Gilbertu!«,  our  countryman,  who  revived,  with  some 
alterations  and  demonstrations,  the  opinions  of  Xcno- 
plmm's :  and  nny  other  worthy  to  he  aduiittcd. 

Thus  have  we  now  dealt  with  two  of  the  thrvc 
beams  of  maW'^  knowledge,  tliat  is,  Radius  directits, 
which  is  referred  tu  uature ;  Radius  re'/)  ^jc7u^,  which 
is  referred  to  God,  and  cannot  report  truly  because  of 
the  inequahty  of  tlie  medium;  there  resteth  Radius 
r^lctut,  whereby  uian  behoUkth  and  coutemplateth 
hii 


We  come  therefore  now  to  that  knowledge  whcre- 
unto  the  ancient  oracle  directeth  us,  which  is  the 
knowledge  of  ourselves ;  which  deserveth  the  more 
aocumte  handhug,  by  liow  much  it  laucheth  us  more 
nearly.  This  knowledge,  as  it  is  the  end  and  term 
of  natural  philosophy  in  the  intention  of  man,  so,  not- 
wiiliHtaiiding.  it  is  but  a  |>urUon  of  natural  pliilosophy 
in  the  continent  of  nature;  and  generally  let  tliis  lie 
a  rule,  tliat  all  |wrtitions  of  knowledges  be  accepted 
rather  for  lineK  and  veins,  than  fnr  .sections  and  sepa- 
rations ;  and  (hat  the  continuance  and  iutirencss  of 
knowledge  be  preseiTcd.  For  the  contrary  hereof 
hath  made  |>arlicular  sciences  to  become  barren, 
shallow,  and  erroneous,  while  they  have  not    b««n 
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noujri&hcd  and  maintained  ti-otn  tlie  conimou  fuuutaia. 
So  *vc  see  Cicero  the  orator  complained  of  Socrates 
aod  his  scbool,  that  he  was  the  &^t  that  sc-paralt.>d 
pliilusojih^  aiid  rhetunc,  whert'Ui>on  rhetoric  became 
an  empty  niul  verl>al  art.  So  ue  may  sec,  that  the 
opinion  of  Co)K*iT)iciis  touchijig  tlic  rotation  of  the 
earth,  which  listronomy  it.sclf  cannot  ooitocI,  because 
it  is  not  rcpng:nant  to  any  of  ttte  pha^nontcnu,  yet 
natural  philosophy  may  correct.     So  we  »ec  also  that 

!thc  science  of  n>edicinCf  if  it  tw  destitute  and  for- 
saken by  natural  philosophy,  it  is  not  much  better 
than  an  empirical  practice. 
With  tliis  reservation  therefore  we  proceed  to  Hu-  ) 
man  Philosophy,  or  humanity,  which  hatJi  two  parts : 
the  one  consideretli  man  segi-egate  or  distributively ; 
the  other  coni^'egate  or  in  society.  So  as  human 
philosopliy  is  either  simple  and  particular,  or  conju- 
gate and  civil.  Humanity  particvdar  consisteth  of 
the  same  parts  whereof  man  consistcth,  that  is,  of 
knowledf^es  which  respect  the  body,  and  of  kuow- 
ledjf^es  tliat  ivsiwct  the  mind ;  but  before  we  distribute 
I  80  fai',  it  is  good  to  coiiKtitute.  For  I  do  take  Uie  con- 

^H  sideration  in  general,  and  at  large,  of  human  nature 
^^  to  be  fit  to  be  emancipated  and  made  a  knowledge  by 
L  itself;  not  su  much  in  regard  of  those  debghtfuj  and 

^B  elegant  discmirses  wiiich  have  been  made  of  the  dig- 
^^  nity  of  man,  nf  his  miseries,  of  his  stale  and  life,  and 
I  the  like  adjuncts  of  his  common  and  undivided  na- 

ture ;  but  chiefly  in  regard  of  the  knowledge  con- 
cerning the  symjiathies  and  concordancci*  between 
the  mind  antl  body,  which  Ixring  mixed,  rannot  be 
projvcrly  assigned  to  the  sciences  of  either. 

Thiii  knowledge  hath  two  branches :  for  as  all 
leagues  an<l  amities  consist  of  mutual  intelligence 
and  mutual  oiliccs,  so  this  league  of  mind  and  body 
hath  these  two  parts,  how  the  one  disdoseth  tlie 
other,  and  how  the  one  worketh  upon  the  other; 
Discovery,  and  Impression. 

The  fm-mer  of  these  hath  begotteji  two  arts,  both 
of  prwhction  or  prenotion,  whereof  the  one  is  ho- 
noured with  the  intpiiry  of  Aristotle,  and  the  other  oS 
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Hippocrates.  And  although  they  have  of  later  time 
been  used  to  be  coupled  with  superstitions  and  fan- 
tastical nrts,  yet  being-  purged  and  restored  to  their 
true  state,  they  have  both  of  them  a  soh"d  ffround 
in  nature,  and  a  profitable  use  in  life.  The  first  13 
physiogTiotny,  which  discovereth  the  disposition  of  the 
mind  by  the  lineaments  of  the  body.  The  second  is 
the  exi>o8ition  of  natural  dreams,  which  discovereth 
the  state  of  the  body  by  the  ima^nations  of  the 
mind.  In  the  former  of  these  I  note  a  deficienoe, 
for  Aristotle  hath  very  inp:eniously  and  dilij^ently 
handhxl  the  fnctui^es  of  the  body,  but  not  the  j^estures 
of  the  body,  which  are  no  less  comprehensible  by  art, 
and  of  greater  use  and  advanta^:^.  For  the  linea* 
ments  of  the  body  do  disclose  the  disjjosition  and  in- 
clination of  the  mind  in  ^neral;  but  the  motions  of 
tlie  countenance  and  parts  do  not  only  so,  hut  do  far- 
ther disclose  the  present  humour  and  state  of  the 
mind  and  nill.  For,  as  your  majesty  saith  most 
aptly  and  elegantly,  ••As  the  tonjjjne  speaketh  to  the 
"  ear,  so  the  gesture  speaketh  to  the  eye."  And 
therefore  a  numlwr  of  subtle  persons,  whose  eyes  do 
dwell  upon  the  faces  and  fashions  of  men,  do  well 
know  the  ndvantngt*  of  this  ol)<!er\'ation,  as  being 
most  part  of  their  nbiUty;  neither  ran  it  be  denied, 
but  that  it  vt  a  great  discovery  of  dissimulations,  and 
a  great  direction  in  l)usincss. 

The  latter  branch,  touL-hing  impression,  hath  not 
been  collected  into  art.  but  hath  been  handled  dis- 
persedly ;  and  it  hath  the  same  relation  or  anti- 
strophe  that  the  former  hnlh.  Fur  tli<*  cotibideratioti 
is  double;  "  Either  how,  and  how  far  the  humours 
"  and  effects  of  tlie  Imdy  do  alter  or  work  upon  the 
*•  mind;  or  again,  !low,  and  how  !ur  the  pas&ions  or 
*•  upprehension?!  of  the  mind  do  alter  or  work  upon 
**  the  body."  The  fonner  of  these  halh  Imm'u  in- 
quired and  considered,  as  a  part  and  upi>emlix  of 
medicine,  but  much  more  as  a  part  of  religion  or 
siiperstitirm  :  for  the  physician  prescriheth  rnres  of 
the  mini!  in  fn-nziesaml  nielnncholy  jiassions,  and  pre- 
tendeth  also  to  exhibit  medicines  to  exhilarate  the 
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ttiind,  to  confirm  the  coum^r  to  clarify  the  wits,  to 
corroborate  the  ntemoi'y,  and  the  like :  but  the  scru- 
ples uid  superstitions  of  diet,  and  other  regiment  of 
the  body,  in  the  sect  of  the  Pythagoreans,  in  the  he- 
resy of  the  Manicheflns,  and  in  the  law  of  Mahomet, 
do  exceed :  So  likewise  the  oi-dinauces  in  the  cerc- 
munial  law,  interdicting  the  eating  of  the  blood  and 
the  fat.distinguishingtx-t  ween  beasts  clean  and  unclean 
for  meat,  are  many  and  stiict.     Nay  the  £aith  itself, 
being  clear  and  serene  from  all  clouds  of  ceremony, 
yet  retaineth  the  use  of  fastings,  abstinences,  and  other 
macerations  and  humiliations  of  the  body,  as  things 
real  and  not  Bgurative.  The  root  and  life  of  all  which 
prescripts  is,  besides  the  ceremony,  the  consideration 
of  that  dependency  wluch  tlie  affections  of  the  mind 
are  submitted  unto  upon  the  state  and  disposition  of 
the  body.     And  if  any  nirni  nf  weak  judgment  do 
conceivf,  that  this  suHeriog  of  the  mind  from  the 
body,  duth  either  question  the  immortality,  or  dero- 
gate from  the  sovereignty  of  the  soul,  he  may  be 
taught  in  easy  instances,  that  the  inf<int  in  the  mother's 
"womb  is  compatible  with  the  mother,  and  yet  s^ta- 
rable :  and  the  most  absolute  mona)x;h  is  sometimes 
led  by  his  servants,  and  yet  without  subjection.     As 
for  the  reciprocal  knowledge,  which  is  the  operation 
of  tlie  conceits  and  passions  of  the  mind  upon   the 
body ;  we  see  all  wise  physicians,  in  the  prescriptions 
of  their  regiments  to  their  patients,  do  ever  consider 
accidentia  animi,  as  of  great  force  to  further  or  hinder 
rcmetlies,  or  recoveries;  and  more  esjK-cially  it  is  an 
inquiry  of  great  depth  and  worth  conccniing  ima- 
^nation,  how,  and  how  far  it  altereth  the  body  proper 
oi'  the  imaginant.     For  although  It  hath  a  manifest 
power  to  hurt,  it  followeth  not  it  hath  the  same  degree 
of  power  to  help ;  no  more  than  a  man  can  con- 
clude, that  because  tlicre  be  pestilent  air?,  abjc  sud> 
denly  to  kill  a  man  in  health,  therefore  there  should 
be  sovereign  airs,  able  iniddenly  to  cure  a  man  in 
sickness.     But  the  inquisition  of  this  part  is  of  great 
use.  though  it  iieedetb,  as  Socrates  said,  "■  a  DeUan 
**  diver,"  being  di/hcult  and  profound.     But  untu  all 
VOL.  I.  1 
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this  knowledge  de  cumtnuni  vinculo.,  of  the  cdnoord- 
anccs  lietwecn  the  mind  nnd  the  Ixxly.  that  part  of 
inquiry  is  most  neccssar)*,  which  cnnsidereth  of  the 
seats  and  domiciles,  which  the  several  faculties  of  the 
mind  do  take  and  occupnte  in  the  oi^ns  of  the  body ; 
whicli  knowledge  hath  been  attempted,  and  is  con- 
trorcrted,  and  deserveth  to  be  much  better  inquired. 
For  the  opinion  of  Plato,  who  placed  the  under- 
standing- ill  the  brain,  animosity  (which  he  did  un- 
6tly  call  anger,  having  a  greater  mixture  with  pride) 
in  the  heart,  and  concupiscence  or  sensuality  in  the 
liver,  duserveth  not  to  be  despised,  but  mucli  less  to 
be  allowed.  So  then  we  have  constituted,  as  in  our 
own  wish  and  advice,  the  inquiry  touching  human 
nature  intire.  as  a  just  porCiuu  of  knowledge  to  be 
handled  apart. 

The  knowledge  that  concemeth  man's  Body,  is 
divided  as  the  good  of  man's  body  is  divided,  unto 
which  it  referreth.  The  go(jd  of  man's  Iwdy  is  of 
four  kinds,  health,  beauty,  strength,  and  pleasure : 
So  the  knowledges  are  medicine,  or  art  of  cure;  art 
of  decoration,  which  is  called  cosmetic ;  art  of  acti- 
vity, which  is  called  athletic ;  and  art  voUiptuaty, 
which  Tacitus  tnily  calleth  eruditus  luxus.  Tltis  sub- 
ject of  man's  body  i»  of  oil  other  things  in  nature 
most  susceptible  of  remedy ;  but  then  that  remedy  is 
most  susceptible  of  error.  For  the  same  subtiUty  of 
the  subject  doth  cause  large  possibility,  and  easy  fail- 
ing; and  therefore  the  inquiry  ought  to  be  the  more 
exact. 

To  speak  therefore  of  medicine,  and  to  resume 
that  we  have  said,  ascending  a  little  higher;  the 
ancient  0]nnion  that  man  was  microcosmus,  an  al> 
stract  or  model  of  the  world,  hath  been  iantastically 
i-trained  by  Paracelsus  and  the  alcheniists,  as  if  there 
were  to  be  found  in  limu's  body  certain  airrcspond  * 
ences  and  parallels,  w  hich  should  have  respect  to  all. 
varieties  of  things,  as  stars,  planets,  minerals,  whidr 
are  e^tant  in  the  great  world.  Rut  thus  much  is 
e\*idcntly  true,  that  of  all  substances  wliich  nature 
hath  produced,  man's  body  is  the   most  extremely' 
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compounded :  For  we  see  herbs  and  plants  arc  nou- 
rished by  earth  and  water ;  beasts  for  the  roost  part 
byhcrbs  wnd  fruits  ;  man  by  the  flesh  of  boasts,  birds, 
fishes,  IiL*rbs.  grains,  fruits,  water,  and  the  manifold 
alterations,  dressings,  and  preparations  of  these  several 
bodies,  bt'fore  they  come  to  be  his  food  and  aliment. 
Add  liercunto,  that  blasts  have  a  more  simple  order 
of  life,  and  less  change  of  affections  to  work  npon 
their  bodies ;  «-hereas  man,  In  his  man^^ion.  sleep, 
exercise,  passions,  halb  infinite  variations ;  and  it  can- 
not be  denied,  but  that  the  body  of  man  of  all  other 
thin/^s  is  nf  the  most  eompomuled  mass.  The  soul 
on  the  other  side  is  the  simplest  of  substances^  as  is 
well  expressed : 

Piirumque  reliquit 
Mtherettm  sensum^  at  que  aurdt  shnpiich  ignem. 
So  that  it  is  no  marvel  though  the  soul  so  plnrcd  en- 
jo)*no  rcrt.if  that  prinriple  lie  true,  that  ^'fottm  rerum 
eft  rnpidus  extra  locum,  placidux  in  hen.  But  to  the 
purjxjse:  this  variable  composition  of  man's  \yoAy 
liath  made  it  as  an  instrument  easy  to  distemper,  and 
therefore  the  poets  did  well  to  conjoin  music  and 
medicine  in  ApoUo,  because  the  office  of  medicine  is 
but  to  tune  this  curious  harp  of  man's  Iwdy,  and  to 
reduce  it  to  harmony.  So  then  the  subject  being'  so 
variable,  hath  made  the  art  by  consequence  more 
conjectural;  and  the  art  being  conjectural,  hath 
made  so  much  the  more  place  to  be  left  for  im- 
posture. For  almost  nil  other  arts  and  sciences  are 
judf^d  by  acts  or  master-pieces,  ns  I  may  term  them, 
and  not  by  the  successes  and  events.  The  lawyer  is 
judfjed  by  the  virtue  of  his  pleading,  and  not  by  the 
issue  of  the  cau<e.  The  master  of  the  ship  is  judged 
by  the  directing  his  course  aright,  and  not  by  the  for- 
tune of  the  voyage.  But  the  physirian,  and  per- 
haps the  |K)!iticiaTi,  hath  no  particular  acts  demon- 
strative of  his  ability,  but  is  judged  most  by  the  event ; 
which  is  ever  but  as  it  is  taken :  for  who  can  tell,  if 
a  patient  die  or  recover,  or  if  a  state  be  preserved  or 
ruined,  whether  it  be  art  or  accident  ?  And  therefore 
many  tomes  the  impostor  is  prized,  and  the  man  of 

Id 
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virtue  taxed.  Nay,  we  see  the  weakness  and  credu- 
lity of  men  is  such,  as  they  will  often  prefer  a  moun- 
tebank  or  witch  before  a  learned  physician.  And 
therefore  the  poets  were  clear-sighted  in  discerning 
this  extreme  foUy,  when  they  made  ^Esculapius  and 
Circe  brother  and  sister,  both  cliUdrcu  of  the  sun, 
u  in  the  verses ;  ^u.  vlL  77S. 

Ipse  repertorem  medicin<£  talis  et  ariii 
Fuiminc  Phaiigeuam  St^gias  dctrus'tt  adundas: 
And  again, 

Dives  inacces30s  ubi  Solisfiiia  iucos,etc.  IEjx.  viJ.  1 1. 
For  in  all  times,  in  the  opinion  of  tlic  multitude, 
witches,  and  old  women,  and  impostors,  Iiave  bad  a 
competition  with  physicians.  And  what  followeth  ? 
Even  this  ;  that  physicians  say  to  themselves,  as  So- 
lomon cxpresseth  it  upon  an  liigher  occasion ;  If  it 
befalto  me,  as  befalleth  to  the  fools,  xcby  should  I  ia- 
bour  to  be  more  u-ise?  And  therefore  I  caimot  mucli 
blame  physicians,  that  they  \\s,c  commonly  to  intend 
Romc  other  art  or  practice,  which  they  fanny  more 
tlian  their  proicssion.  For  you  shall  have  of  tJiem,  aii- 
tiquai-ies,  poets,  humanists,  statesmen,  merchants,  di- 
vines, and  in  every  of  these  better  seen  than  in 
their  profession  ;  and  no  doubt,  upon  this  ground,  that 
tliey  ihid  that  mediocrity  and  excellency  in  their  art 
niaketh  no  dilTerence  in  profit  or  reputation  towards 
their  foitune;  for  tlie  weakness  of  patients,  and 
sweetness  of  life,  and  nature  of  hope,  maketli  men  de- 
pend upon  physicians  with  all  Uieir  defects.  But, 
nevertheless,  these  things,  which  we  have  spoken  of, 
arc  courses  hcgnttcn  between  a  Uttle  occoi^ion.  and  a 
great  deal  of  sloth  and  default ;  for  if  we  will  excite 
and  nwnke  our  observation,  we  shall  see,  in  familiar 
instances,  what  a  prctlominant  faculty  the  subtilty  of 
s^t  hath  over  the  variety  of  matter  or  form :  no- 
tiung  more  variable  than  fores  and  countenonces,  yet 
men  can  hear  in  memory  the  infinite  distinctions  of 
tliem :  nay,  a  painter  with  a  few  shells  of  culourH,  and 
tlic  lieneht  of  hi^  eye.  and  habit  of  his  imo^nation, 
can  imitate  them  nil  that  ever  have  been,  are,  or  may 
be,  if  they  were  brought  before  liiin.     Nothing  more 
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l-variable  than  voices,  yet  men  can  likewise  diaoera 

^-them  personally;  nay,  you  shal]  have  a  bujfoon,  or 

I  tantomimtis-,  will  cxjircss  as  many  as  he  ploaseth. 

I  Nothing  more  variable  than  the  differing  sounds  of 

■Words,  yet  men  have  found  the  way  to  i-cduce  them 

>to  a  few  simple  Icttci-s.     So  that  it  is  not  the  insuffi- 

jciency  or  incapacity  of  man's  mind,  bnt  it  is  the  re- 

"mote  standing"  or  placing-  thereof,  that  breedeth  these 

lazes  and  incomprehensions :  for  as  the  sense  afar  off 

\as  full  of  mistaking,  but  is  exact  at  hand,  so  it  is  of 

le  understanding  \    the  remedy  whereof  is  not  to 

jnicken  or  strengthen  the  organ,  but  to  go  nearer  to 

the  object ;  and  therefore  there  is  no  doubt,  but  if 

the  physicians  will  leam  and  use  the  true  approachet 

and  avenues  of  nature,  they  may  assume  as  much  ai 

the  poet  saith ; 

£i  ^uonutm  variant  morhi,variahtmus artes ; 
Afiitc  mail  species,  milk  salutis  erunt. 

Which  that  they  should  do,  the  nobleness  of  their 
art  doth  desen'e,  welt  sliadowed  by  the  poets,  in  that 
they  made  ^culapius  to  be  the  son  of  the  Sun,  the 
one  being  the  fountain  of  life,  the  other  as  the  second 
stream  ;  but  infinitely  more  honoured  by  the  example 
of  our  Saviour,  who  made  the  body  of  man  the  object 
of  hb  miracles,  as  the  soul  was  the  object  of  liis  doc- 
trine. For  we  read  not  that  ever  he  vouchsafed  to  do 
any  miracle  about  honour  or  nioTiey,  except  that  one 
for  giving  tribute  to  Csesar,  but  only  about  the  pre- 
^rving,  sustaining,  and  healing  the  body  of  man. 

Medicine  is  n  science  which  hath  been,  as  we  have 
said,  more  professed  than  laboured,  and  yet  more  la- 
boured than  advanced ;  the  labour  having  Iieen,  in 
my  judgment,  rather  in  circle  than  in  progression. 
For  I  find  much  iteration,  but  small  addition.  It 
considercth  the  rouses  of  diseases,  with  the  occasioM 
or  impulsions ;  the  diseases  them»elves,  with  the  ac- 
cidents ;  and  the  cures,  with  the  presen'atiims.  The 
deficiences  which  1  think  good  to  note,  being  a  few 
of  many,  and  those  such  as  are  of  a  more  open  and 
inaaifcst  nature,  1  will  eaumerate  and  not  place. 
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The  6rst  is  the  dlnoontinuance  of  the  ancient  and 
serious  dili^nce  of  Hippocrates,  which  used  to  set 
doffii  a  narrative  of  the  fipc-cial  cuh'S  fjf  his  [>atic'iits, 
and  bow  they  pi-oceeded,  and  how  they  were  judged 
by  recovery  or  death.  Therefore  having  an  examine 
proper  in  the  father  of  the  art,  I  Rhall  not  need  to 
olledge  an  example  foreign,  of  the  wisdom  of  the 
Jawyers,  who  are  careful  to  report  new  cases  and  de- 
cisions for  the  dirertion  of  future  judgments.  This 
continuance  of  Medicinal  Hi&tory  I  find  deficient, 
which  I  understand  neither  to  be  so  infinite  as  to 
extend  to  every  common  case,  nor  po  resen'ed,  as  to 
admit  none  but  wonders ;  for  many  things  are  new 
in  the  manner,  which  arc  not  new  in  the  kind ;  and 
if  men  nill  intend  to  oliserve,  they  shall  find  much 
worthy  to  nl)serve. 

In  the  inquiry  which  is  made  by  anatomy,  I  find 
much  deficicnce :  for  they  inquire  of  the  parts,  and 
their  siihstanres,  figures,  and  collocations;  hut  they 
inqui  re  not  of  the  diverritie-s  of  the  parts,  the  secrecies 
trf  the  passages,  and  the  seats  or  ncsllin^^  of  the 
liumoiu^  nor  much  of  the  footsteps  and  inipi-essions 
of  diseaaes;  the  reason  of  which  onussion  I  suppose 
to  be,  because  the  first  inquiry  may  be  satisfied  m  the 
view  of  one  or  a  few  a?iatoinJes ;  but  the  latter  being 
com|iaratLve  and  casual,  must  arise  from  the  view  of 
many.  And  as  to  the  diversity  of  parts,  there  is  no 
doubt  but  the  fiicture  or  framing  of  the  inward  jiarta 
is  as  full  of  difference  as  the  outward,  and  in  that  is 
the  canae  continent  of  nuiny  diseases,  which  not 
being  observed,  they  quarrel  many  tinier  with  the 
humours,  which  are  not  in  fault,  the  fault  bein^  in 
the  veiT  frame  and  mw:hanir  of  the  part,  which  can- 
not Ik?  removed  by  medicine  alterative,  but  nmst  be 
accommodated  and  palliated  by  diets  and  meilicincQ 
familiar.  And  for  the  |>a.^age.s  and  pores,  it  is  true, 
wbich  was  anciently  noted,  that  the  more  subtile 
of  them  appear  not  in  anatomies.  l»ecause  they  are" 
shut  and  latent  in  dead  Ijodies,  though  they  be  open 
and  manifi'st  in  live:  which  iH'ing  suppoxcd,  though 
the  luliumanity  of  anatomia  vivorum  was  by  Cclsus 
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Justly  reproved;  yet  in  regard  of  the  grent  use  ol'this 
olKerration,  the  inquiry  needed  not  by  him  so  slightly 
to  have  been  relinqui-shcd  altn^ther,  or  rrfcrntl  to 
the  casual  practices  cf  siirger}-,  hut  might  have  liecn 
well  diverted  ujion  the  diswction  of  [jeasUt  alive, 
which,  notwithstanding  the  dissimilitude  of  their 
jMirts,  may  sufficiently  satisfy  this  inquiry.  And  for  the 
humours,  they  are  commonly  passed  over  in  aiuitomics 
as  purgameuts,  whei-eas  it  is  moit  necessary  to  ob- 
serve, what  cavities,  ncsLs,  and  receptacles  the  hu- 
mours do  find  in  the  parts^  with  tlie  differing^  kind 
of  the  humour  so  lodged  and  received.  And  as  for 
the  footttejw  of  (iiseascs,  and  their  devastations  of 
tJie  inward  parts,  impostumations,  cxulccrations,  dis- 
continuations, putrefactions,  consumptions,  contrac- 
tions, extensions,  convulsions,  di^locations,  obstruc- 
tions, repletions,  together  with  all  preternatural  tub- 
stances,  as  stones,  carnosities,  excrescences,  worms, 
and  the  like:  they  ou^bt  to  have  been  exactly 
obsen'ed  by  multitude  of  anatomies,  and  the  contri- 
bution of  mens  sevci-al  exiierifnces,  and  carefully  set 
down.  l>oLh  tn:)toricully,  according^  to  the  appearances, 
and  artificially,  natfa  a  reference  to  the  diseases  and 
symptoms  which  resulted  from  them,  in  case  where 
the  anatcimy  is  of  a  defunct  patient ;  whereas  now 
upon  o|iening'  of  bodies,  they  are  passed  o\'er  slightly 
and  in  silence. 

In  the  inquiry  of  diseases  they  do  abandon  the 
cures  of  many,  some  aa  in  their  nature  incurable,  and 
otiici-s  as  past  the  period  of  cure;  so  that  Sylla  and 
the  triumvirs  never  proscribed  so  many  men  to  die, 
as  they  do  by  their  l^orant  edicts,  wiiereof  numbers 
do  escape  with  less  diflBcultv,  than  they  did  in  the 
Roman  proscriptions.  Therefore  I  will  not  doubt  to 
note  as  a  deficience,  that  they  inquire  not  the  perfect 
cures  of  many  diseases,  or  extremities  of  diseases,  Init 
pronouncing  them  Incurable,  do  enact  a  law  of  neg- 
lect, and  exempt  ignarance  fVom  diacredit. 

Nay  farther,  I  esteem  it  the  office  of  a  physician 
not  only  to  restore  health,  but  to  mitigate  pain  and 
dolors,  and  not  only  when  such  mitigation  may  con- 
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duce  to  pecorery,  but  when  it  may  serve  to  make  a 
fair  and  easy  pa^tsage :  for  it  is  no  small  felicity  ivhich 
Augustus  Cxsar  was  wont  to  wish  to  himself,  that 
same  euthanasia,  and  which  wa^  spedrUiy  noted  in 
the  death  of  Antoninus  Vius,  whose  de^ith  was  after 
the  fashion  and  semblance  of  a  kindly  and  pleasant 
sleep.     So  it  is  written  of  Epicurus  that  after  his  dia- 
ease  was  judg^cd  desp>em1^,  ho  drowned  his  stomach 
and  senses  with  a  lai^  draught  and  ingurgitation  of 
nine;    wherciipon  the    epigjam   was   made,   Hine 
Sfygias  ebrius  hausit  aquas:  he  was  not  sober  enough 
to  taste  any  bitterness  of  the  Stygian  water.  But  the 
physicians,  contrariwise,  do  make  a  kind  of  scruple 
and  religion  to  stay  with  the  patient  after  the  disease 
is  deplored;  whereas,  in  my  judgment,  they  ougtit 
both  to  inquii^  the  skill,  and  to  give  the  attendances 
for  the  facilitating  and  asswaging^  of  the  pains  and 
agonies  of  death. 
I      In  the  con !si deration  of  the  cures  of  diseases,  I  find 
a  de6cience  in  the  receipts  of  propriety,  respecting 
the  particular  cuires  of  diseases:  for  the  pbysidaas 
have  frustrated  the  fruit  uf  tradition  and  experience 
by  their  magiutralities,  in  adding,   and  taking  out, 
and  changing  quid  pro  quo,  in  their  receipts,  at  their 
pleuiiures,  comuiunding  so  over  tlie  medicine,  as  the 
medicine  cannot   command    over    the   disease;    for 
except  it  be  treacle  and  Mithridatum,  and  of  late 
diascordium,  and  a  few  more,  they  tie  themselves  to 
no  receipts  severely  and  religiously  :  for  as  to  the 
confections  of  sale  which  ai-e  in  the  shops,  they  are 
for  i-eadincss,  and  not  for  propriety ;  for  they  are  upon 
genci'al  intentions  of  pui^ing.  opening,  comfoiling, 
altering,  and  not  much  appropriated  to  particular  d^- 
cases ;  and  this  is  the  cause  why  empirics  and  old 
women  are  more  happy  many  times  in  their  cures 
than  learned  phyhicians,  because  they  are  more  reli- 
gious in  holding  their  medicines.     Therefore  here  i» 
the  rieficicnce  which  I  find,  that  physicians  have  not, 
partly  out  of  their  own  practice,  partly  out  of  the 
constant  probations  reported  in  iKmks.  and  partly  out 
of  the  traditions  of  emetines,  set  down  and  delirered 
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over  certain  experimental  medicines  for  the  cure  of 
partictilur  disea<ieji.  besides  their  own  conjectural  and 
Bmpistral  descriptions.  For  as  they  were  the  men 
of  the  best  composition  in  the  state  uf  Rome,  which  \ 

either  beinp-  consuls  inclined  to  the  people,  or  being 
tt-ibiinos  inclined  to  the  senate;  so  in  the  matter  we 
now  handle,  they  be  the  best  physicians,  which  being 
karned,  incline  to  the  traditious  of  experience,  or 
l>etng  empirics,  inchne  to  tlie  methods  of  learaing. 

In  preparation  of  medicines,  I  do  find  litrange,  imintio  ! 
especially  considering  how  mineral  medicines  have  namrx  ia 
bi«n  extolled,  and  that  they  are  safer  for  the  outward  ^,  "^^i,  \ 
than  inwaitl  parts,  tlmt  no  man  hath  sought  to  make  modi-  j 
an  imitation  by  art  of  natural  baths,  and  medicinable  ^"^'"*] 
fountains;  which  nevertheless  are  confessed  to  receive 
their  virtues  from  minerals ;  and  not  so  only,  but 
discerned  and  distinguished  from  what  particular 
mineral  they  receive  tincture,  as  sulphur,  vitriol, 
steel*  or  the  like ;  which  iwture,  if  it  may  be  re- 
duced to  com^xnitions  of  art,  both  the  variety  of  them 
will  be  increased,  and  the  temjier  of  them  will  be 
more  commanded. 

But  lest  I  grow  to  be  more  partioUar  than  is  agree-  Ki„ni  m 
able,  either  to  my  intention  or  to  proportion  ;  I  will  •*><='"»'«• 
conclude  this  part  with  the  note  of  one  deficience  ^^tii  i 
more,  which  »ecmeth  to  me  of  greatest  consequence;  medieia 
which  is,  that  the  prescripts  in  use  are  too  compen-  '"*"* 
dious  to  attain  their  end ;  for  to  my  understanding, 
it  is  a  vain  and  flattering  opinion  to  think  any  medi- 
dne  can  be  so  sovereign,  or  so  happy,  as  that  the 
receipt  or  use  of  it  can  work  any  great  effect  upon 
the  body  of  man  :  it  were  a  strange  speech,  which 
spoken,  or  spoken  oft,  should  reclaim  a  man  from  a 
vice  to  nhich  he  were  by  nature  subject ;  it  is  order, 
pursnit.  sequence,  and  interchange  of  application, 
which  is  mighty  in  nature ;  whicli  although  it  require 
more  exact  knowledge  in  [H'escribing,  and  more  pre- 
cise obedience  in  observing,  yet  is  recompensed  with 
the  magnitude  of  effects.  And  although  a  man 
would  think  by  the  daily  visitations  of  the  physicians, 
that  there  were  a  punuance  in  the  cure ;  yet  let  a 


186  Of  the  .Advancement  of  Learning.  [Book 

man  look  into  their  prescripts  and  ministrations,  and 
he  shall  fiod  them  but  in  const  Andes,  and  every  day't 
(tevices  without  any  settled  providence  or  project ; 
Dfit  that  every  MTupulous  or  superstitious  prescript  it 
effectual,  no  more  than  every  strait  nay  is  the  way  to 
beaven,  but  the  truth  of  the  direction  must  precede 
severity  ni  observance. 

Vsx  Cosmetic,  it  hath  parts  civil,  and  pftrta  e£QB« 
minale  :  for  cleanness  of  body  was  ever  esteemed  to 
proceed  from  a  due  reverence  to  God,  to  aociety,  and 
to  oiiraelves.  As  i'or  artificial  decoration,  it  is  weU 
VOKtbgr  of  the  defiriences  which  it  hath  ;  being' 
nMutr  fine  enough  to  deceive,  nor  handsome  to  use* 
oAr  wholesome  to  please.  •« 

For  Athletic,  I  take  the  subjert  of  it  largely,  that 
is  t*)  say,  for  any  point  of"  abibty,  whereunto  the 
body  of  man  may  be  brought,  whether  it  be  of  ac- 
tivity, or  of  pnticncp ;  whereof  activity  hath  two 
parts,  strength  and  swiflnesti :  and  patience  likewise 
bath  two  parts,  hardness  a^inst  wants  and  extre- 
mities, and  indurance  of  pain  or  torment,  whereof 
we  sec  the  practices  in  tanil)lcrs,  in  savages,  and  ia 
those  that  sufltir  punishmcut :  nay,  if  there  be  any 
other  faculty  wliich  falls  not  within  any  of  the  former 
ilivisinn-s,  as  in  those  th»t  dive,  that  obtain  n  strange 
power  of  containing'  respiration,  and  the  like,  I  refer 
it  to  this  part.  ()f  these  things  the  practices  aro 
known,  but  XXn'  piiiio.sopby  that  aincemeth  them  ia 
not  much  inquired :  the  rather,  I  think,  because  they 
are  supposed  to  be  ubtaineil.  eiUier  by  an  aptness  of 
nature,  which  cannot  be  taught,  or  only  by  coih 
Uuual  custom,  which  'm  soon  prescribed ;  wbicb 
though  it  be  not  true,  yet  I  forbear  to  note  any  de* 
ficiencfs,  for  the  Olympian  f^mea  are  down  long 
idmie,  and  the  mediocrity  of  these  tilings  is  for  usef 
as  for  the  excellency  of  them,  it  serveth  for  the  most 
jjart  but  for  m(n.t;iiary  usientation. 

For  arts  of  Pleasure  !M.>n»ial.  the  chief  defidence 
in  them  is  of  laK:s  to  repress  tlH'in.  For  H5  it  hath 
been  well  observed,  that  the  aits  which  fidurLsli  in 
times  while  rirtue  is  in  growth,  are  niilitaryi    and 


: 
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«rhiie  virtue  is  in  state,  arc  Ubersl,  and  wlult>  virtue  is 

|n  dedination,  are  voluptuary  ;  so  I  doubt,  (hat  this 

Ipge  of  the  world  is  somewhat  upon  the  descent  of 

plbe  wheel.      With  orts  voluptuary  [  couple  practices 

i  joculary ;  for  the  deceii-ing'  of  the  senses  b  one  of  the 

pleasures  of  the  senses.     As  for  frames  of  recreation,  I 

hold  them  to  l)elong  fo  civil  life  and  edu<'iitio«.     And 

thus  much  of  that  particular  human  phiiosophy  which 

concerns  the  body,  which  is  but  the  taliemacle  of 

fhe  mind. 

Fon  Human  Knowledge,  which  concerns  the 
JVIind,  it  hath  two  parts,  the  one  that  inquiit-th  of  the 
substance  or  nature  of  the  soul  or  mind ;  the  other 
that  inquireth  of  tlic  faculties  or  ftinctioiis  thereof 

Unto  the  first  of  these,  the  consiilci  ations  o!   the 
original  of  the  soul,  whether  it  be  native  or  adven* 
tive,  and  how  far  it  is  exemptetl  from  laws  of  matter, 
»nd  of  the  immortality  thereof,  and  many  other  points^ 
do  appertfuo  ;  wiiich  have  been  not  more  laboriously 
inquired  than  variously  reported ;   so  ns  the  travel 
therein  taken*  seeiueth  to  have  been  rather  m  a  mazo 
than  in  a  way.     But  although  I  am  of  opinion,  that 
this  knowledge  may  he  tnure  really  and  soundly  in- 
quired  even  in  nature  than  it  hath  been ;  yet  1  hold, 
that  in  the  end  it  must  be  bounded  by  reli<;ion,  or 
else  it  will  be  subject  to  deceit  and  delusion  :  for  aa 
the  substance  of  the  soul  in  the  creation  was  not  ex- 
tracted out  of  the  mass  of  heaven  and  earth,  tiy  the 
benediction  of  a  producat,  hut  was  immediately  in- 
spii'cd  from  God ;  so  it  is  not  possible  that  it  should 
be,  otherwise  than  by  accident,  subject  to  tlie  laws  of 
heaven  and  earth,  which  aiv  the  subject  of  philoso- 
phy ;  and  therefore  the  true  knowledge  of  tlie  nature, 
and  state  of  the  soul,  must  come  by  the  same  in- 
spiration that  gave  the  substance.     Unto  this  part  of 
knowledge  touching  the  soul  there  be  two  api^eiidixes, 
which,  as  they  have  been  handled,  have  rather  va- 
poured forth  fables   than  kindled  truth,  divioatioOi 
and  fascination. 

Divination  batli  been  anciently  and  tidy  divided  into 
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artificial,  and  natural ;  whereof  artificial  \»,  when  the 
mind  makelh  a  prediction  by  ailment,  concluding 
upon  signs  and  tokens :  natural  is,  when  the  mind 
hath  B  presenlion  by  an  internal  power,  without  the 
inducement  of  a  sign.      Artificial  is   of  two  sorts* 
either  when  the  argument  is  coupled  with  a  derivation 
of  caufKs,  whidi    is   rational;"  or  when  it  \a  only 
grounded  upon  a  coincidence  of  the  effect,  which  is 
experimental ;  whereof  the  latter  for  the  most  part  is 
suptTstitious  :  such  as  were  tlie  lieathen  ol»ser\'aiion3 
upon  the  inspection  of  sacrifices,  Ihe  flights  of  birds, 
the  swarming  of  liees,  and  such  as  were  the  Chaldean 
astrology,  and  tlie  like.     For  artificial  divination,  the 
several  kinds  thereof  arc  distributed  amongst  particu- 
lar knowledges.     The  astronomer  hath  his  predic- 
tions, as  of  conjunctions,  aspects,  eclipses,  and  the 
Kke.  The  physician  hath  his  predictions,  of  death,  of 
recovery,  of  the  accidents  and  issura  of  diseases.  The 
politician  liath  his  pi-edictions ;  O  urbem  vcnalem,  et 
cito  perituramy  si  emptorem  invenerit .'  which  stayed 
not  Jong  to  l)e  performed  in  Sylla  first,   and  after  in 
Caesar;  so  as  these  predictions  are  now  impertinent, 
and  to  be  referred  over.      But  the  divhiation  which 
springeth  from  the  internal  nature  of  the  soul,  is  that 
which  we  now  speak  of,  which  hnth  l>ecn  made  to 
be  of  two  sorts,  primitive,  and  by  influxion.     Primi- 
tive is  groun<lcd  uijon  the  suppcv^ition,  that  the  mind, 
wfjen  it  13  wthdrawn  and  collected  into  itielf,  and 
not  diffused  into  the  organs  of  the  Irody,  hath  wjmo 
extent  and  latitude  of  prcnotion,  which  therefore  ap- 
peareth  most  in  sleep,  inextasies.  and  near  death,  and 
more  rarely  m  waking  apprehensrions;  and  is  induced 
And  furthered  by  tho?;e  abstinences  and  observances 
which  make  the  mind  most  to  consist  in  itself.     By 
inAuxion,   is   grounded    upon    the  conceit  that  the 
mind,  as  a  mirror  or  glass,  should  take  illumination 
from  the  foreknowledge  of  God  and  spirits ;    unto 
which  the  same  r^ment  doth  likewise  conduce.  For 
the  retiring  of  the  mind  within  itself,  is  the  state 
which  is  most  susceptible  of  divine  influxionR,  save 
(hat  it  is  accompanied  in  this  case  nith  a  fciTcncy 
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and  elevation,  which  the  andents  noted  by  fiiry,  and 
not  with  a  repose  and  quiet,  a$  it  is  in  the  other. 

F«scinatiou  is  tlic  power  and  act  of  imagination 
intensive  upon  other  bodies  than  the  body  of  the 
[imaginant :  for  of  that  we  spake  in  the  proper  place ; 
wherein  the  school  of  Paracelsus,  and  the  dist-iples  of 
pretended  natural  maj^c,  have  been  so  intemperate,  a* 
they  have  exalted  the  power  of  the  imagination 
to  be  much  one  with  the  power  of  inirade- 
vorkiug  faith :  others,  that  draw  nearer  to  |)ruba- 
biUty,  caUing  to  their  view  the  secret  passages  of 
things*  and  especially  of  the  contagion  that  })assctfa 
from  body  to  body,  do  conceive  it  should  likewise 
be  agreeable  to  nature,  that  there  should  be  some 
transmissions  and  operations  from  spirit  to  spirit, 
without  the  mediation  of  the  senses :  whence  the 
conceits  have  grown,  now  almost  made  civil,  of  the 
mastering  spirit,  and  the  force  of  confidence,  and  the 
tike.  Incident  unto  this  is  the  inquiry  how  to  raise 
and  fortify  the  imagination;  for  if  the  imagination 
fortified  liavc  power,  then  it  is  material  to  know  how 
to  fortify  and  exalt  it.  And  herein  comes  in  crouk- 
^ly  and  dangerously,  a  palliation  of  a  great  part  of 
ceremonial  magic.  For  it  may  he  pretended,  that 
cereinoiiies,  chaiacters,  and  charms,  do  work,  not  by 
any  tacit  or  sacramental  contract  with  evil  spirits,  but 
»ei*ve  only  to  strengthen  tlie  inugination  of  him  that 
useth  it ;  as  images  are  said  by  the  Roman  church  to 
fix  the  c<^tation3,  and  raise  the  devotions  of  them 
that  pray  before  them.  But  for  mine  own  judgment, 
if  it  be  admitted  that  imagination  hath  power,  and 
that  ceremonies  fortify  imaj^nation,  and  that  they  be 
used  sincerely  and  intentionally  for  that  purpose ;  yet 
I  should  hold  them  unlawful,  as  opposing  to  that  6r5t 
«dict  which  God  gave  unto  man.  In  sudore  vuUus 
comedes  pantm  tuum.  For  tlioy  propound  those  noble 
effects,  which  God  liath  set  forth  unto  man  to  be 
bought  at  the  price  of  labour,  to  be  attained  by  a  few 
easy  and  slothful  observances.  Deficiences  in  tl»ese 
knuwicdges  ]  will  report  none,  other  than  the  ge- 
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neral  dcficience,  that  it  is  not  knoun  how  much  of 
them  is  verity,  and  ho«*  much  vanity. 

The  knnulfil^'e  >vliich  resperteth  tl«  feoilties  of 
tlie  inind  ol'  innn,  is  of  tvro  kinds ;  tin*  one  i-OT|>ectine: 
bis  understanding  and  reason,  and  the  other  his  viiU 
appetite,  and  aflcction ;  whei*oof  the  former  pro- 
duceth  pofiitinn  or  dem*e.  the  latter  action  or  execu- 
tion. It  is  true  that  the  imagination  is  an  agent 
or  mntciiis  in  both  prnvinces,  hotli  the  judicial  and  the 
nunistt^riRl.  For  sense  sendeth  over  to  inm<;iiiation 
before  rcawn  have  judged,  and  iTason  sendeth  over 
to  imagination  before  the  decree  ran  I)e  acted:  for 
imagination  e%'cr  precedeth  vohiutary  motion,  saving 
that  this  Janus  ot'  ima^ation  hnth  diffcrinp  faces; 
for  the  face  towards  reason  hath  the  print  of  truth, 
bat  the  face  towards  action  Iiath  the  print  of  good, 
which  oevcrtheless  are  faces, 

QuaJes  dfcet  e^se  tororum. 
Neither  is  the  imngination  simply  and  only  n  mes- 
senger, but  is  invested  with,  or  at  leastwi^  nsm-jjcth 
no«mal]  authority  in  itself,  besides  the  duty  of  the 
message.  I'or  it  was  ucU  said  by  Aristotle,  '*  That 
**  the  mind  hath  over  the  Ixidy  that  commandment, 
"  H  hich  the  Ion!  hath  over  a  liondnian ;  but  that 
"  reason  bath  over  the  iniapiiatiun  that  command- 
**  ment  which  a  ma^strate  hath  over  a  free  citi7en>" 
who  may  txmie  aUo  to  rule  in  his  tunt.  For  we  see 
that  in  miitLtLrsuf  faith  and  religion,  we  raise  our  ima- 
gination above  our  reason,  which  is  the  cause  why  re- 
ligion Sfiu^ht  ever  aci.'e^s  in  the  mind  by  siniilituHes 
tjpcs,  parabk-s,  visions,  dreams.  And  again,  in  allper^ 
suasions,  that  are  wrought  by  eloijiience,  and  other 
imprL'!.sions  of  like  nature,  whirli  do  paint  ami  dfs< 
guise  the  true  appeiu-anre  of  things,  the  chief  recom- 
Diendation  onto  reason  is  from  the  imagination. 
Nevertheless,  I)ecaii'*e  I  fiiul  not  .my  science  tbnt  doth 
properly  or  (illy  pertain  to  th^-  iniaj^iicticn,  \  see  no 
cause  to  alter  the  former  tlivision.  For  a«  for  poesy, 
it  is  rather  a  pleasure,  or  piny  of  imajrinitiun.  than  n 
wotk  or  duQr  thereof.    And  if  it  be  a  work,  wc  »peflk 
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,  aot  now  of  siich  parts  of  learning  as  the  imagination 

Ijproduccth,  but  of  such  sciences  as  handle  and  con- 

;  aider  of  tJic  imagination ;    no  more  than   wc   shall 

l^ak  now  of  such  knonicdpes  as  rcaAon  producctli, 

Ifbr  that  cxtendeth  to  all   philosophy,  btit  of  such 

knowledges  m  do  Itandlc  and  inquire  of  ihe  faculty  of 

ricftson ;  so  as  poesy  had  its  tiiie  place.     As  for  the 

I  power  of  the  imagination  in  nature,  and  the  manner 

of  fortifyincf  the  same,  we  have  mentioned  it  in  the 

doctrine  De  anima,  whcreuiito  most  fitly  it  Iwloiigeth  : 

and  lai^ly,    for   ima^native    or  insinuative  reason, 

which  is  the  subject  of  ihetoric,  we  tliink  it  best  to 

kfefer  it  to  the  arts  of  reason.  Sotherefun;  we  cotiteiit 

Idurselves  with  the  former  division,  that  Human  Wik 

[hwophy,  which  respecteth  tlie  faculties  of  the  nund  xiX  ' 

^inan,  hath  two  [tarts,  KationtU  and  Mora!. 

The  part  of  Human  Philawphy  which  w  Rational^ 
h  of  all  knowledges,    to   the    miKt  wits,  tlie  least 
delightful,  and  scemetli  hut  a  net  of  subtUty  and  spincv 
[tfity:    for  as  it  was  truly  said,  that  knowledge   is 
iabulum  animi;  so  in  the  nature  of  mens  a[ipet!tc  to 
5  food,  most  men  arc  of  the  tastf-  and  stomach  of 
the  Israelites  in  the  desert,  that  would  &tn  harere' 
turned  adolhs  carmum,  nnd  were  weary  of  manna; 
ivhich  though  it  were  celestial,  yet  seemed  Ie«  nutri- 
l^ve  and  comfortable.     So  generally  nten  taste  well 
[knowledges  that  are  drenclied  in  flesh    and  blood, 
I  civil  history,  morality,  policy,  about  the  which  laetii 
I  affections,  praises,  fortunes,   do  turn  and  are  con- 
versant ;  but  this  same  lumen  sicctim  doth  parch  and 
offend  most  mens  watciy  and  soft  natures.    But  to 
I  Speak  truly  of  things  as  they  are  in  worth,  raf tonal 
kntnvlcdges  are  the  fcej's  of  nl!  other  nils ;  for  as  Ari- 
stotle suith  nptly  and  elrgnntly,  "  That  the  Iiand  is 
"  the  instrument  of  instruments,  and  the  mind  is  the 
**  form  of  forms;"  so  these  l>e  tndy  said  to  be  the  art 
of  arts ;  neither  do  they  only  direct,  hut  likem  ise  c«m- 
finn  and  strengthen  :   even  as  the  habit  of  shfMithig 
I  doth  not  only  enable  to  shoot  a  nearer  shoot,  but  also 
to  draw  n  stronger  bow. 
"Tlie  nrU  intellectual  are  four  in  number,  divided 
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according  to  Uie  ends  whereunto  they  are  referred ; 
for  man's  labour  is  to  invent  that  which  is  sought  or 
propounded;  or  to  judge  that  uhich  i^t  JDveiiled;  or 
to  retain  that  u  bich  is  judged ;  or  to  deliver  over  that 
which  is  retained.  So  as  the  arts  must  be  four ;  art 
of  inquiry  or  iuvt-ntion ;  art  of  exauiinatiua  or  judg'- 
ment;  art  of  custody  or  memory;  and  ai-t  of  elo- 
cution or  tiadition. 

Inveutiun  is  of  two  kiuds,  much  differing;  the  one 
of  arts  and  sciences^  and  the  other  of  Kj)eedi  and  ar- 
guments. Tlie  former  uf  these  I  do  report  deficient; 
which  seemeth  to  me  to  be  sucii  a  delicienoe,  as  if  in 
the  making  of  an  inventory,  toudiing  the  state  of  a 
defunct,  it  should  be  set  down,  That  there  is  no  ready 
money.  For  as  money  will  fetch  all  other  commodi- 
ties, so  this  knowledge  is  that  wltich  .should  purchase 
all  the  rest.  And  like  as  the  West-Indies  had  never 
been  discovered,  if  the  use  of  the  mariner's  needle  had 
not  been  first  discovered,  though  the  one  be  vast  re- 
gions, and  the  other  a  small  motion ;  so  it  cannot  be 
found  strange,  if  sciences  be  no  forthcr  discovered,  if 
the  art  itself  of  invention  and  discovery  hath  been 
passed  over. 

That  this  part  of  knowledge  is  wanting,  to  mf 
judgment,  staiideth  plainly  confessed  :  for  5rst,  logic 
dotli  not  pretend  to  invent  sciences,  or  tlic  axioms  of 
sciences,  but  passeth  it  over  witli  a  cuique  in  sua  arte 
credendutn.  And  Celsus  acknowlcdgeth  it  gravely, 
speaking  of  the  empirical  and  dogmatical  sects  of 
physicians,  **  That  medicines  and  cures  were  first 
'*  found  out,  and  tlien  oiler  the  reasons  and  causes 
"  were  discom-sed  ;  and  not  the  causes  first  found 
"  out,  and  by  light  from  them  the  medicines  and 
**  cures  discovered."  And  Plato,  in  his  Th€<£tetuSt 
noteth  well,  "  That  particulars  arc  infinite,  and  the 
"  liigher  generalities  give  no  sufficient  direction  ; 
*'  and  that  the  pith  of  all  sciences,  which  makcth  the 
**  artsman  dLficr  from  tlie  inexpert,  is  in  the  middle 
"  propositions,  which  in  every  particular  knuH  ledge 
"  are  taken  from  tradition  and  experience,"  And 
Iherefoi-e  we  *ec,  lliai  (hey  which  discourse  of  the  in- 
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vendons  and  originals  of  thin^,  refer  them  rather  to 
chance  than  to  art,  and  rather  to  beasts,  birds,  fishes, 
serpents  than  tn  men. 

Dictamnum  genetrix  Crcttea  carpit  ah  Idc^ 
Puberibus  caulem  foliisf  et  fiort  comaniem 
Purpureo:  non  Uta/eris  incognita  capris^ 
Gramina  cum  tcrgovolucres  htescre  sagitta. 
So  that  it  was  no  marvel,  the  manner  of  antiquity 
being  to  consecrate  inventors^  thnt  the  .-F^yptians  had 
so  few  human  idols  in  their  temples,  but  almost  all 
brtite; 

Omnigcnumque  Dt:umntonstra,et  latrator  Anubis^ 
Contra  NeptuHum,et  Fenerem,contr<n/u£ Miner' 
vam^  etc. 

!And  if  ymi  like  lietter  the  tradition  of  the  Grecians, 
and  ascribe  the  first  inventions  to  men,  yet  you  will 
rather  believe  that  Promethews  first  sti-uck  the  fiintst' 
I. and  marvelled  at  the  spark,  than  that  when  he  first 
Btruck  the  (lint*!  he  expected  the  spark ;  and  therefore 
we  see  the  West-Indian  Prometheus  had  no  intelU-^ 
gence  with  the  European,  because  of  the  rareness 
Willi  them  of  flint,  that  ^ve  tlie  first  occtasion  :  so  as 
it  should  seem,  that  hitherto  men  are  rather  beholden 
to  a  wild  goat  for  sur/^tTy,  or  to  a  nightinf^al*;  for 
music,  or  to  the  ibis  fur  some  part  of  j>hy&ic,  ur  to  the 
potlid  thnt  flew  open  fisr  artillery,  or  generally  to 
chance,  or  any  thinfj  else,  than  to  logic,  for  tlie  inven- 
tion of  arts  and  sciences.     Neither  is   the  form  of 
invention  which  Virgil  describeth  much  other. 
l/t  variasususmeditandoextunderet  artes 
Pauiatim. 
For  if  jaa  observe  the  words  well,  it  is  no  other 
method  than  that  which  brute  bensts  are  rapnble  of 
and  do  put  in  ure ;  which  is  a  perpetual  intending  or 
practising  some  one  thing,  urged  and  imposed  by 
an  absolute  necessity  of  conservation  of  being ;  for 
so  Cicero  saith  ver>'  truly,  Usus  uni  rcideditus,  et  na- 
turam  et  artem  sape  vincit.  And  therefore  if  it  be 
'  said  of  men, 

Labor  mnnid  vitKit 
In^obtUt  et  duris  urgens  in  rebus  egestas  ; 
vol..  I.  K 
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it  18  Uke^^'Ue  said  of  beasts,  Qui»  psittaco  docuit  guttm 
x^7^t',  Wbo  taught  the  raven  in  a  drought  to  throw 
pebbles  into  an  hollow  treCi  where  she  espied  water, 
that  the  water  miglit  rise  so  m  sht  mi^ht  come  to  it? 
Who  taught  the  bee  to  sail  throtig'h  such  a  vast  sea  of 
air,  and  to  fiod  the  way  from  a  field  in  flower,  a  great 
way  off,  to  her  hive  ?  Who  taught  the  ant  to  bite 
evwy  grain  of  corn  that  she  biirieth  in  her  hill,  lest  it 
should  take  niot  and  grow  ?  Add  then  the  word  ex- 
tundertt  wliich  im{>ortetlk  the  extreme  difficulty;  and 
Uie  word  paulatim^  wliich  impoiteth  the  extreme 
slon'iiess :  and  we  are  where  we  were,  even  amongst 
thK  /Kgyptiaiis  gods;  thm-e  lieing  UlLle  lefl  to  the  ta- 
culty  of  reason,  and  notliing  to  the  duty  of  art, 
for  matter  of  invention. 

Secondly,  tlie  induction  winch  the  lo^ciaus  speak 
of,  and  which  seemetli  familiar  with  Plato,  wliereby 
the  principles  of  sciences  may  be  pretended  to  be 
invented,  and  so  the  midilte  pro|K)iiitinns  by  derivation 
from  the  principles;  their  form  of  induction,  I  say,  is 
utterly  vicious  and  incompetent ;  wherein  their  error 
ik  the  fouler,  Ijccause  it  is  the  duty  of  art  to  perfect 
and  exnit  nature ;  but  they  contrariwise  have  wronged, 
abused,  anrl  trnduced  nature,  l-'or  he  that  shall  at- 
tentively obsci-ve  how  the  mind  doth  gather  lliis  ex- 
c^ent  dew  of  knowledge,  like  unto  that  which  the 
poet  sfKaketIt  of,  A'l'rti  mellis  ca'kstia  dona,  distilling 
and  contriving  it  out  of  partiuulai's  natural  and  artifi- 
cial, as  the  Bowers  of  the  field  and  garden,  shall  find, 
that  tlie  mind  of  lit^rself  by  natui-e  doth  manage  and 
act  an  induction  much  better  than  they  descnbe  h. 
For  to  conclude  upon  aa  enumeration  of  particuUm 
without  iniitanee  coiitradictniy,  in  no  conclusion,  hut 
a  conjecture;  for  who  can  assuiv,  in  many  subjects, 
upon  those  particulars  which  appear  of  a  side,  that 
thCTcare  not  other  on  the  omtrary  side  which  appear 
not.  As  if  Samuel  should  liave  rested  upon  tliow 
sons  of  Jesse,  which  were  brought  before  him,  and 
failed  of  David  which  was  in  the  field.  And  this 
form,  to  aay  truth,  is  so  gross,  as  it  had  not  been 
possible  for  wita  so  subtile,  as  have  managed  these 
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Uuogs,  to  Iiave  ofiiered  it  to  Uie  ftnrld,  but  that  they 
hasted  to  their  theories  ami  dt^maticols,  and  were  im- 
perioiiH  and  scornfid  towai-d  particulars,  whlrfi  their 
moniier  was  to  use  hut  ns  iictores  ami  vtaloresr  for 
Serjeants  and  whifllers,  ad  summovendam  turbam,  to 
make  wny  and  make  rfKtni  for  their  o]iintons,  rather 
than  in  their  true  use  and  service :  certainly  it  is  a 
thing:  nmy  touch  a  man  with  a  religious  wonder  to 
see  Iiow  the  footsteps  of  seducomeiit  are  the  very 
same  in  divine  and  human  truth  ;  for  as  in  divine 
truth  man  cannot  endure  to  become  as  a  child ;  so  in 
human,  they  reputed  the  attending-  tlie  inductions. 
whert-ofwe  speak,  as  if  it  were  a  second  infancy  or 
childhood. 

TJurdly,  allow  some  principles  or  axioms  were 
rightly  induced*  yet  nevertheless  certain  it  is,  that 
middle  propositions  cannot  be  deduced  from  them  in 
subject  of  nature  by  5yU[>jjis!n,  tliat  is,  by  touch  and 
reduction  of  them  to  principles  in  a  middle  term. 
It  is  true  that  in  sciences  popular,  as  moralities,  laws, 
and  the  like;  yea  and  divinity,  because  it  pleaseth  C-Jod 
to  apply  himself  to  the  capacity  of  the  simplest,  that 
form  may  have  use,  and  in  natural  pliilosophy  like- 
wise, by  way  of  ar^ment  or  satisfactory  reason,  Qu<t 
Qssensum parit ,  operis  ejf'eetaett  ;  but  the  subtilty  of 
nature  and  operations  will  not  be  inchained  in  those 
bonds :  for  ar^ment**  consist  of  proiwsitions,  and  pro- 
positions of  words.and  words  are  but  the  current  tokens 
or  marks  of  popular  notions  of  things ;  nhich  notions, 
if  Ibey  be  gi*os8ly  and  variably  collected  out  of  parti- 
culars, it  is  not  the  laborious  examination  either  of 
consequences  of  arguments,  or  of  the  truth  of  proposi- 
tions, that  can  ever  correct  that  error,  being,  as  tlie 
physicians  speak,  in  the  first  di/^tion  ;  and  therefore 
it  was  not  without  cause^  that  so  many  excellent 
philosophers  became  sceptics  and  academics,  and 
denied  any  certainty  of  knowledge  or  compreliensiuii, 
ami  held  opinion,  that  the  knowledc^  of  man  ex- 
tended only  to  appearances  and  probabilities.  It  is 
true,  that  in  Socrates  it  was  supposed  to  be  but  a  form 
of  irony,  Siietitiam  dxssimulando  simulavH  :  for  he 
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ujwxI  to  disable  his  knowlwlge,  to  the  entl  to  enhance 
his  knowlttlgc.  like  the  h«mo«r  of  TIberiuB  in  his 
beg-inninps,  thai  would  rel^,  but  would  not  ac- 
knmvled^e  so  much  ;  and  in  the  later  academy,  which 
Cicero  embraced,  tlus  opinion  also  of  ecatalepsh, 
I  doubt,  was  not  held  ttincerely :  for  that  all  (hose 
which  excelled  in  ct>pia  of  speech,  seem  to  have 
chosen  tlrat  «ect  as  that  which  was  fittest  to  give  glory 
to  ihe'w  eloquence,  and  vaiiable  discourses  :  beinp  ra- 
ther like  pruf^resses  of  pleasure,  than  journeys  to  an 
end.  But  assuredly  many  scattered  in  Iioth  ocademiefi 
did  hold  it  in  subtilty  and  integrity.  But  here  was 
tlifir  chief  error;  they  cliarged  the  deceit  upon  the 
senses,  which  in  my  judgment,  notwithstanding'  all 
tlioir  cavillations,  ore  very  sufficient  to  certify  and  re- 
port truth,  though  not  jJwiiys  imnietliately,  yet  by 
comparison,  by  help  of  instrument,  and  hy  producing 
and  urging  such  things  as  art*  too  subtile  for  tlie  sense, 
to  some  effect  comprehensilJe  by  the  sense ;  and 
other  like  assistance.  But  they  oug'ht  to  have  charged 
the  deceit  upon  the  weakness  of  the  intellectual 
powers,  and  upon  tlie  manner  of  collecting  and  con- 
cluding upon  the  reports  of  the  senses.  This  I  speak 
not  to  disable  the  mind  of  man,  but  to  stir  it  up  to 
seek  help :  for  no  man,  Ije  he  never  so  cunning  or 
practised,  can  make  a  straight  line  or  perfect  eirrfeby 
steadiness  of  hand,  which  may  be  easily  done  by  help 
of  a  i-uler  or  compass. 

This  part  of  invt^ntion,  concerning  the  invention 
of  sciences.  1  purpose,  if  God  give  me  leave,  hereafter 
to  projwund,  having  digested  it  into  two  |»art'i ;  where- 
of the  one  I  lerm  exper tent ia  literaia,  nod  the  other, 
intet'pretatio  naturep:  the  former  being  but  a  degree 
and  rudiment  of  the  latter.  But  I  will  not  dwell  too 
long,  nor  speak  too  great  upon  a  promise. 

The  invention  of  speerh  or  argument  is  not  properly 
an  invention ;  for  to  invent,  is  to  discover  that  we 
know  not,  and  not  to  recover  or  rtfnimmon  that  which 
we  already  know  ;  and  the  use  of  this  invention  fs  no 
other,  but  out  of  the  knowledge,  whereof  our  mind 
is  already  pnsseicsed,    to  draw  forth  or   call    before 
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iu>  that  which  may  be  pertinent  to  the  piirfxwc  which 
we  take  into  our  consideration.  So  as,  to  spt^ak  trul>% 
il  is  no  invention,  but  a  remembrance  or  su^^stion, 
with  an  application  ;  which  \&  the  cause  why.  the 
schools  do  place  it  at\er  judgment,  as  subsequent  and 
not  precwient.  Nevertheless,  beciiusc  we  do  account 
it  a  choce,  as  well  of  deer  in  an  inclosed  park,  as  in  a 
foreitt  at  large,  and  that  it  hath  already  obtained  the 
name ;  let  it  be  called  invention,  so  as  it  be  perceived 
and  disrcmcd  that  the  scope  and  end  of  this  inven- 
tion is  readiness  and  present  use  of  our  knowledge, 
and  nut  addition  or  amplification  thereof. 

To  procure  this  ready  use  of  knowledge  there  are 
two  courses,  preparation  and  suggestion.  'J*hc  former 
of  these  seemeth  scarcely  a  part  of  knowledge?,  con- 
sisting rather  of  diligence  than  of  any  artificial  eru* 
ditiun.  And  herein  ArLstotle  wittily,  but  hurtfuUy. 
dotli  deride  the  sophists  near  his  time,  saying, 
*•  They  did  as  if  one  that  profesAcd  the  art  of  shoe- 
"  making  should  not  teach  how  to  make  up  a  shoe, 
"  iKit  only  exhibit  in  a  readiness  a  number  of  shoes 
**  of  all  ikshions  and  sizes."  But  yet  a  man  might 
reply,  that  if  a  shoemaker  should  have  no  shoes  in  his 
shop,  but  only  work  as  he  is  bespoken,  he  should  be 
weakly  customed.  But  our  Saviour,  s|H:aking  of 
divine  knowledge,  saith,  that  the  kingilom  of  heaven 
is  like  a  good  householder j  that  britigeth  forth  both 
vew  and  old  store :  and  we  see  tlie  ancient  writers  of 
rhetoric  do  give  it  in  precept,  that  pleaders  should 
have  the  places  whereof  they  have  most  continual  use, 
ready  handled  in  all  the  variety  that  may  be  ;  as  that, 
to  speak  for  the  literal  interpretation  of  the  law  against 
equity,  and  contrary ;  and  to  speak  for  presumptions 
and  ijiferencts  against  testimony,  and  contrar>'.  And 
Ckero  liimseif,  being  broken  unto  it  by  great  ex- 
perienw,  deUvereth  it  plainly :  that  whatsoever  a  man 
shall  have  occasion  to  speak  of,  if  he  will  take  the 
pains,  may  have  it  in  effect  premeditate,  and  handled 
in  thcsi  ■  su  that  when  he  nometh  to  a  particular,  luj 
shall  have  iiuihiug  to  do,  but  to  put  to  names,  and 
times,  and  places,  and  such  other  circun»staucw  of 

vT-'JI 


i 


Of  the  Advancement  of  Learning.  [Bwjk  IT. 

individuals.  We  see  likewise  the  exact  diligence  of 
Demosthenes,  who  in  regard  of  the  great  force  that 
the  entrance  and  arcesjt  into  causes  hath  to  make  a 
g^ood  impression,  had  a-ady  framed  a  number  of  pre- 
faces for  orations  and  lipcechcs.  AU  which  authori- 
ties and  precedents  may  ovenveififh  Aristotle's  opinion, 
Uiat  would  have  us  change  a  lich  wardrobe  for  a  |Kur 
of  shears. 

But  the  nature  of  the  collection  of  this  provision 
or  preparatory  store,  though  it  be  common  both  to 
logic  and  rhetoric,  yet  having  made  au  entry  of  it 
here,  where  it  fame  first  to  he  s|K)ken  of,  1  think  fit 
to  reter  over  the  farther  handling  of  it  to  rhetoric. 

The  other  part  of  invention,  which  1  term  saggeft> 
tion,  doth  assign  and  direct  us  to  certnin  marks  or 
places,  which  may  excite  our  mind  to  return  and  pro- 
duce such  knowledge,  as  it  hath  formerly  collected, 
to  the  end  we  may  make  use  thereof.  Neither  is  this 
use,  truly  taken,  only  to  furnish  ailment  to  dispute 
probably  with  others,  hut  Bkewisc  to  minister  unto 
our  judgment  to  conclude  aright  within  ourselves. 
Neither  may  these  places  serve  only  to  prompt  our 
invention,  but  also  to  direct  our  inquiry.  For  a  fa- 
culty of  wise  inlerrogalittg  is  half  a  knowle<]ge.  For 
as  Plato  saith,  "  Whosoever  seeketh,  knoweth  that 
**  which  he  seeketh  for  in  a  general  notion,  else  how 
'*  shall  he  know  it  when  he  hath  found  it?"  And 
therefore  the  larger  your  anticipation  is,  the  more 
direct  and  compendious  is  your  search.  But  the 
same  places  which  will  help  us  what  to  produce  of 
that  which  we  know  already,  will  also  help  us,  if  a 
man  of  experience  were  before  us,  what  questions  to 
a-sk  :  or,  if  we  have  bof:}ks  and  authors  to  instruct  u^ 
what  pointit  to  search  and  revolve :  so  as  1  cannot 
report,  that  this  pert  of  invention,  which  is  that 
whirh  the  schools  call  topics,  is  deficient. 

Nevertheless  topics  are  of  two  sorts,  general  and 
special.  Tlie  general  we  have  spoken  to,  but  the 
particular  hath  been  touched  by  some,  but  rejected 
ceneralty  as  inartificial  and  variable.  But  leaving  the 
humour  whidi  bath  reigned  too  mudi  in  the  schools. 
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which  i-s  to  be  vajnty  subtile  in  a  few  things,  which 
are  within  their  command,  and  to  reject  the  rest,  I  do 
receive  particular  topics,  that  ii,  plact^  or  directions 
of  inrculion  uiid  inquiry  iu  evetr  particular  know- 
ledge, as  thin^  of  threat  U9c  heiDf^  mixtures  of  logic 
with  the  matter  of  sciences:  for  iii  these  it  holdiitb, 
An  invtnitndi  adbiesdt  cum  uwculis ;  tor  as  in 
goinj^  uf  a  way,  we  do  not  only  gain  that  jtart  of  the 
way  which  is  posted,  but  we  ^n  the  lietter  si^ht  of 
tiiat  jmrt  of  the  way  which  reiiiainetli ;  su  every  de- 
gree of  proceeding-  in  a  science  giveth  a  light  to  that 
which  foHowetli,  which  light  if  we  strengthen,  by 
drawing  it  forth  into  (|uestions  or  plai  cs  uf  inipiiry, 
we  do  greatly  Jidvance  our  pursuit. 

Now  wo  pass  unto  the  arta  of  judgment,  which 
handle  the  natures  of  pruufh  and  deintiii.sti'atiuns, 
which  as  to  induction  hatli  a  coincidence  with  inven- 
tion :  for  in  oil  inductions,  whether  in  good  or  vicious 
form,  the  same  iiction  uf  tlie  mind  which  inventetfa, 
jodgeth;  oil  one  as  in  the  sense:  but  otherwise  it  is 
in  pniof  by  syllogiani ;  for  the  proof  being  not  inime- 
<liat<-,  but  by  mean,  the  invention  of  the  mean  is  one 
thing,  and  the  judgment  of  the  consequence  is  an- 
other ;  the  one  exciting  only,  the  other  examining. 
Therefore,  for  the  real  and  exact  form  of  judgrncntt 
we  refer  ourselves  to  that  which  we  have  spoken  of 
interpretation  of  nature. 

For  tlie  other  judgment  by  syllogism,  as  it  is  a 
thing  most  agreeable  to  the  mind  of  man,  so  it  hath 
been  vehemently  and  excellently  laboured ;  for  the 
nature  of  man  doth  extremely  covet  to  have  some- 
what in  his  understanding  fixed  and  unmoveuhle,  and 
,  jis  a  re^t  and  sup^iort  of  liie  mind.  And  therefure  oh 
.Aristotle  cndcavoureth  tn  prove,  that  in  all  muliun 
there  is  loiae  point  quiescent;  and  as  he  elegantly 
exiHJundeth  the  ancient  fable  of  Atlai,  that  stood 
fixed,  and  bare  up  the  heaven  from  falling,  to  t>e 
meant  of  the  poles  or  axle-tree  of  heaven,  whereupon 
the  conversion  is  acconiplishcd ;  so  assuredly  men 
have  a  desire  to  have  an  Allan  or  nxle-tn't-  within, 
to  keep  them  ftom  fluctuation,  which  is  tike  to  a 
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perpetual  peril  of  falling^ ;  Uicrefore  men  did  hasten 
to  set  down  some  principleit  about  which  the  varietf 
of  their  disputations  might  turn. 

So  tlien  this  art  of  judgment  is  but  the  reduction 
of  propositions  to  principles  in  a  middle  term.  The 
principles  to  be  agreed  by  all,  and  exempted  from 
argunient :  the  middle  term  to  be  elected  at  the 
liberty  of  every  man*s  invention :  the  reduction  to  be 
of  two  kinds,  diivrl  and  inverted;  the  one  when  the 
proposition  is  reduced  to  the  principle,  which  they 
term  a  probation  nstensive ;  the  other,  when  the  con- 
tradictorj'  of  the  prnjinsition  is  reduced  to  the  con- 
tradictory of  the  prinrijilo,  which  is  that  which  they 
call  per  incommodum,  or  pitjssing  an  absurdity ;  the 
number  of  middle  terms  to  be  as  the  proposition 
alandeth  degrees  more  or  less  removed  from  the  prin- 
ciple. 

But  this  art  hath  two  several  methods  of  doctrine, 
the  one  by  way  of  direction,  the  other  by  way  of 
caution ;  the  former  frameth  and  setteth  down  a  true 
form  of  consequence,  by  the  variations  and  deflections 
from  which  errors  and  inamsequenoes  may  be  exactly 
judged.  Toward  the  composition  and  structure  of 
which  foi-m  it  is  incident  to  handle  the  parts  thereof, 
which  arc  propositions,  and  the  parts  of  propositions, 
which  are  simple  words ;  and  this  is  that  part  of  logic 
wliich  is  comprehended  in  tlie  analytics. 

The  se«:ond  metlioil  of  doctrine  was  introduced  for 
expedite  use  and  assurance  sake,  discovering  the  more 
suhtile  forms  of  sojihisms  and  Jllaijueations,  with  their 
redargutions,  which  is  that  which  is  termed  clenches. 
For  althougli  in  the  more  gross  sorts  of  fallacies  it 
happeneth.  as  Jieneca  maketh  the  comparison  well, 
as  injugghng  feats,  which  though  we  know  not  huw 
they  are  done,  yet  we  know  well  it  is  not  as  it 
seenteth  to  be;  yet  the  more  subtile  sort  of  them 
doth  nut  only  put  a  man  besides  his  answer,  but  doUi 
many  times  abuse  his  judgment. 

This  part  concerning  Klenchw,  is  excellently  han- 
dled by  Aristoth'  in  precept,  but  more  exc<?Uently 
by  Plato  in  example ;  not  only  in  the  persons  of  the 
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soplitsLs,  but  even  in  Socrate9  himself,  who  professing 
to  afiirm  nothing,  but  tn  infirm  that  which  vo* 
affirmed  by  another,  hath  exactly  expressed  all  the 
forms  of  objection,  fallacy,  and  redarpition.  And 
although  we  have  said  that  the  use  of  this  doctrine 
is  for  redargution ;  yet  it  is  manifest,  the  dei^enerate 
and  corrupt  use  is  for  caption  and  contradiction^ 
which  passeth  for  a  gi-eat  faculty,  and  no  doubt  is  of 
very  great  lulvnntatje,  though  the  difference  be  good 
which  was  made  between  orators  and  »opliibters,  that 
the  one  is  as  the  greyhound,  which  hath  his  adran- 
tage  in  the  race,  and  the  other  as  the  hare,  which 
bath  her  advantage  in  the  turn,  so  as  it  is  the  advan- 
tage of  the  weaker  creature. 

But  yet  farther,  this  dtjctrine  of  Blenches  hath  a 
more  ample  latitude  and  cKteut,  than  is  [)erceived ; 
namely^  unto  divers  parts  of  knowledge;  whereof 
some  are  lalNiured  and  others  omitted.  For  first,  1 
conceive*  though  it  may  seem  at  first  somewhat 
strange,  that  Uiat  paK  which  is  variably  referred, 
sometimes  to  logic,  sometimes  to  metaphysic,  touch- 
ing the  common  adjuncts  of  essences,  is  but  an 
Elenche ;  for  the  great  sophism  of  all  sophisms  being 
equivocation  or  ambiguity  of  words  and  phrase,  espe- 
cially of  such  words  as  are  most  general  and  intcr- 
▼ene  in  every  inquiry;  it  seemcth  to  me  that  the  tnie 
and  fruitful  uses,  leaving  vain  suhtilties  and  sr)ecula- 
tions,  of  the  inquiry  of  majority,  minority,  prioritjr, 
posteriority,  identity,  diversity,  possibility,  act,  to- 
tality, ports,  existence,  privation,  and  the  like,  are 
but  wise  cautions  against  ambiguities  of  speech.  So 
again,  the  distribution  of  things  into  certain  tribes, 
which  wc  call  catt^ories  or  prediranicnts,  are  but 
cautions  against  the  contusion  of  dclinitinns  and  di- 
visions. 

Secondly,  there  is  a  sedurement  that  worketh  by 
the  strength  of  the  impression,  and  not  by  the  siiI*- 
tilty  of  the  illaqueation,  not  so  much  perplexing  the 
reason,  as  over-ruling  it  by  power  of  tlie  imagination. 
But  this  part  I  think  more  proper  to  handle,  when  1 
shall  speak  of  rhetoric. 
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But  tusUy,  there  is  yet  a  much  more  impoi'taDt  and 
[irofouud  kind  of  lallades  in  the  mind  of  man.  which 
1  find  not  obiterved  or  inquired  at  all,  and  think  good 
to  pliu-e  hem  as  that  which  of  all  othe-rs  appertainaitti' 
nioyt  to  rectify  Judgment :  the  ibrce  whereof  is  such, 
as  it  does  not  dazzle  or  unare  the  understanding  in 
some  particulars,  hut  dotii  more  generally  and  in- 
wardly infect  and  corrupt  the  state  thereof.  For  the 
Uijud  of  man  va  far  fiuni  the  nuturt!  of  a  clear  and 
equal  glasH,  wherein  the  beams  of  things  sliuuld  re- 
flect according  tu  tlieir  true  incidLticc;  nay*  it  i* 
ralht:r  like  an  indiaiited  gl^ss,  full  of  superstition  and 
tn)(Mi<«ture,  if  it  be  not  delivered  and  i-educcd.  For 
this  purpoiie,  let  us  consider  the  false  appearances 
tliat  are  imjM>sed  u|Kin  us  by  the  funeral  nature  of 
the  mind,  beholding  tJiem  in  an  example  or  two;  as 
first  in  that  instance  which  is  the  root  of  all  super- 
stition, namely,  that  to  the  nature  of  the  mind  of  all 
men  it  is  coQWrnaut  for  the  affirmative  ot  active  to 
effect,  more  than  the  negative  or  privative.  So  that 
a  few  times  hitting,  or  presence,  countervail  oft- 
tiuiL's  failing,  or  absi^nct: ;  as  was  well  annweivd  by 
Dia^-oras  to  liim  that  shewed  him,  in  Neptune's  tem- 
jile,  the  g^reat  numl>er  of  pictm-es  iif  such  as  had 
escaped  shipwreck,  aud  had  paid  their  vows  to  Nep- 
tune, saying.  "  .'Vdvise  now,  you  that  tlunk  it  foUy 
"  to  ijiviicate  Neptune  in  tempest.  Yeji,  but,  saith 
"  Dia^uraa,  where  are  they  painted  that  lu-e  drown- 
**  ed?"  Let  us  behold  it  in  another  instance,  namely, 
"  That  the  spirit  of  man,  Ix"ing  of  an  e<|iia]  and  uni- 
"  form  substance,  doth  ustuilly  sup{>osc  and  feign  in 
"  nature  a  greater  equality  ond  uniibnnily  than  is  in 
**  truth."  Hence  it  cometh,  that  the  mathematicianK 
cannot  satisfy  themselves,  except  they  reduce  thu  mo- 
tions of  the  celestial  bodies  to  perfect  circles,  rejecting- 
spiral  lines,  and  Inbuuring  lo  I>e  discharged  of  ccccn- 
trits.  Hence  it  cometh,  that  whereas  there  arc  muiy 
things  in  nature,  as  it  were,  menodica,  mi  Juris; 
yet  the  cogitations  of  roan  do  feign  unto  them  rela- 
tives, parallels,  aud  conjugates,  whereas  no  sudi 
thing  is ;  as  they  have  feigned  an  element  of  fire  to 
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keep  square  with  earth,  water*  and  air,  and  the  like; 
iia^,  it  is  not  credible,  till  it  be  opened,  what  a 
number  of  fictions  and  fantasies,  the  similitude  of  hu- 
man actions  and  arta.  together  with  tliL>  oiuking  of 
man  communis  memura^  hare  brought  into  natural 
philosophy,  not  much  better  than  the  ]iere:iy  of  the 
Anthropomorphites,  bred  in  the  cells  of  gross  and 
solitary  monks,  aud  the  o[»nion  of  EfuciinM,  auswer- 
ahle  to  the  same  in  heathenism,  who  supposed  the 
gods  to  be  of  human  sliape.  And  therefoiv  WUtrius 
the  Epicurean  needed  not  to  have  asked,  why  God 
should  have  adorned  the  heavens  with  stars,  as  if 
he  had  been  an  yEdilis ;  one  that  shnuhl  have  set 
forth  some  magnificent  shews  or  plays.  For  if  that 
great  work-master  had  been  of  an  human  disposition, 
he  would  have  cast  the  stars  into  some  pleasatit  and 
beautiful  works  and  orders,  like  the  fretK  in  the  rooti 
of  houses;  whereas  one  can  seanv  find  a  posture 
in  square,  or  triangle,  or  straij^^ht  hnn,  amonpit  such 
an  infinite  numbw ;  so  diflering-  an  harmony  there 
is  between  the  spirit  of  man,  and  the  ?i)irit  of  nature. 

Let  us  consider,  again,  the  faUe  appearances  im< 
posed  upon  us  by  every  man's  own  individual  nature 
and  custom,  in  that  feigned  supposition  that  Plato 
maketh  of  the  cave ;  for  certainly,  if  a  child  were 
continued  in  a  grot  or  cave  under  the  earth  until 
maturity  of  age,  and  came  suddenly  abroad,  he  would 
have  Strang  and  absurd  imaginations.  So  in  like 
manner,  although  our  persons  live  in  the  view  of 
heaven,  yet  our  spirits  are  included  in  the  caves  of 
our  own  complexions  and  customs,  which  minist4.T 
unto  us  infinite  errors  and  vain  ojiinions,  if  they  be 
not  recalled  to  examination.  But  hereof  we  have 
given  many  examples  in  one  of  the  errors,  or  pec- 
cant humours,  which  we  ran  briefly  over  in  our  first 
book. 

.\nd  lastly,  let  us  consider  the  false  appearanrrft 
that  are  imposed  upon  us  by  words,  which  are  framed 
and  applied  according  to  the  conceit  and  capacities 
of  the  vulgar  sort ;  and  although  we  think  we  govern 
our  words,  and  prescribe  it  well,  Loqu€ndum  ut  vuA 
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gus^  ttntiendum  ut  sapicntes  ;  yet  certain  it  is,  that 
words,  as  a  Tartar's  bow,  do  shoot  back  upon  tiie 
understanding  of  the  wisest,  and  mightily  intang:le 
and  pervert  tiic  judgment ;  so  as  it  is  ahnost  necessary 
in  all  controversies  and  disputation^i,  to  imitate  the 
wisdom  of  the  mathematicians,  in  setting:  down  in  the 
very  beginnini^  the  definitions  of  our  words  and 
terms,  that  others  may  know  how  wc  accept  and 
undei-stand  thera,  and  whether  they  concur  with  us 
or  no.  For  it  cometh  to  pass,  for  want  of  this,  that 
we  are  sure  to  end  there  where  we  ou^ht  to  have 
bej^n,  which  is  in  questions  and  diiTerences  about 
words.  To  conclude  therefore,  it  must  be  confessed 
Eimchi  that  it  is  not  possible  to  divorce  ourselves  from  these 
iniigni,  fallacies  and  false  ap)M?arances,  l)ecause  they  are  in- 
i<Iolitani-  separable  from  our  nature  and  condition  of  life;  so 
mihumsniyet  [leveiUieless  the  caution  of  thcm^  for  all  elencho^ 
I  SrentiUw-Os  was  said,  are  but  cuutions,  doth  extremely  import 
1  the  true  conduct  of  human  judgment.     Tiie  jmrticu- 

I  lar  clenches  or  cautions  a^iist  these  three  false  ap- 

^^^H  pearanees,  I  find  ultogetlier  deficient. 
^^^H  There  remoincth  one  part  of  judgment  of  great 
^^^H  excellency,  which  to  mine  understanding^  is  <ta  slightly 
^^^H  touched,  as  1  may  report  that  also  dcticicnt ;  which  is, 
^^^V  the  application  of  the  difibrin^;;  kinds  of  proofs  to  the 
j^K  differing  kinds  of  subjects  t  for  there  being  hut  four 
tRki»-  kinds  of  demonstrations,  that  is,  by  the  immediate 
inomif^  consent  of  the  mind  or  sense,  by  induction,  by  syllo- 
tioiiuin.  gism.  and  by  congruity ;  which  is  that  which  .\nalo- 
tle  calletli  demonstration  in  orb,  or  circle,  and  not 
a  notior'tbus ;  every  of  these  hath  certain  subjects  in 
the  matter  of  sciences,  in  whicli  respectively  tliey 
have  chiefest  use;  and  certain  otht-rs,  from  which 
i^Kctively  they  ought  to  be  excluded,  and  Uie 
rigour  and  curiosity  in  re(|uiring  the  more  .severe 
proofs  in  some  tilings,  and  chiefly  the  I'acility  in  con- 
tenting ourselves  with  the  more  remiss  proofs  in 
others,  hatli  been  amongst  the  greatest  causes  of  dc- 
triment  and  hindrance  to  knowledge.  The  distribu- 
tions and  assignations  of  demonstrations,  according 
to  the  analogy  of  sciences,  1  note  as  deficient. 
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k  The  custody  or  rcUiining  oi'  knowlnl^  is  either  in 

[■writing  or  memory ;  whereof  writing  hath  two  ports, 

the  nature  of  the  character,    and  the  order  of  the 

[entry  :  tor  the  art  of  characters,  or  other  visible  notes 

>f  words  or  thinj^  it  hath  nearest  conjugation  with 

granininr;  and  thrrefiire  I  refer  it  to  the  due  place: 

l-fbr  tho  disposition  and  collocation  of  that  knowledge 

|-which  we  preserve  in  writings,  it  consisteth  in  a  good 

ftdlgtrst  of  com  men- places,  wherein  I  am  not  ignorant 

|»l'the  prejudice  imputed  to  the  use  of  common -place 

iks,  as  causing  a  retardation  of  reading,  and  some 

sloth  or  ithixatioii  of  memory.     But  because  it  is  but 

a  counterfeit  thing  in  knowledges  to  l>e  forward  and 

pregnant,  except  a  man  be  deep  and  full,  I  hold  the 

entry  of  common- jilarcs,  to  he  a  matter  of  great  use 

and  essence  in  studying,  as  that  which  assureth  copia 

of  invention,  and  contractcth  judgment  to  a  strength. 

But  this  is  true,  that  of  the  methods  of  cnmnion- 

plafres  that  I  have  seen,  there  is  none  of  any  sudicient 

worth,  all  of  them  carrying  mcrdy  the  face  of  a 

sdiool,  and  not  of  a  world,  and  referring  to  \Tilgar 

matters,  and  pcdanttcal  divisions,  without  all  life,  or 

respect  to  action. 

For  the  other  principal  part  of  the  custody  of 
knowledge,  which  is  memory,  1  find  that  faculty  in 
my  judgment  weakly  inquired  of.  An  art  there  is 
extant  of  it;  but  it  seemeth  to  me  that  there  are 
better  precepts  than  that  art,  and  better  practices 
of  that  art,  than  those  received.  It  is  certain  the  art, 
as  it  is,  may  be  raised  to  points  of  ostentation  prodi^ 
gious  :  but  in  use.  as  it  is  now  managed,  it  is  barren, 
not  burdensome,  nor  dangerous  to  natural  memory^ 
as  is  imagined,  but  ban-en  ;  that  Is,  not  dextei-ous  to 
be  applied  to  the  serious  use  of  bnsiness  and  occasions. 
And  therefore  I  m^e  no  more  estimation  of  repeaU 
iag  a  great  numl}er  of  names  or  words  upon  once 
hearing,  or  the  injuring  forth  of  a  number  of  verses 
or  rhimes  ex  temfwre,  or  the  making  of  a  satirical 
simile  of  every  thing,  or  the  turning  of  every  thing 
to  a  jest,  or  the  falsifying  or  contradicting  of  every 
thii^  by  cavil,  or  the  like,  wliereof  in  the  factdties 
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pT  tbc  lutnd  there  is  great  cofiia,  aiid  such  as  by  de- 
.nce  and  practice  may  be  exalted  to  an  extjieoir 
degree  of  wonder,  thnn  I  do  of  the  tricks  of  tum- 
blers, funiunljiiluoH,  balndines;  the  one  being  the 
iame  in  the  mind,  that  the  otlier  is  in  the  body; 
matters  of  strangeness  without  worthiness. 

This  ftrt  of  oicmory  is  hut  built  upon  two  inten- 
tions :  the  one  prcnotion,  the  other  emblem.  Pren 
lion  discharg^th  the  indefinite  seeking  of  that  we 
would  remember,  and  directelh  us  to  R'ck  in  a  narrow 
coDii)a!iS ;  that  is,  somewhat  that  hath  congruity  with 
our  place  of  memory.  Emblem  reduceth  conceits 
intellectual  to  images  sensible,  which  strike  the  me- 
mory more;  out  of  which  axioms  may  be  drawn 
much  l>etter  proctic  than  that  in  use:  and  heMde« 
whicJi  axioms,  there  arc  divers  more  touching  help 
of  memory,  not  inferior  to  them.  But  i  did  in  the 
beginning  distinguish,  not  to  report  those  things  de- 
ficient, w  hich  are  but  only  ill  managed. 

There  remaineth  the  fourth  kind  of  rational  know- 
ledge, which  is  transitive,  conceniing  the  expressing 
or  transferring  our  knowledge  to  others,  which  I  will 
term  by  the  general  name  of  tradition  or  delivery. 
Tradition  hath  three  parts :  the  first  concerning  the 
organ  of  tradition;  tlie  second,  concerning  the  me- 
thod of  tradition ;  and  the  third,  concerning  the 
iUn^«tration  of  tradition. 

For  the  organ  of  tradition,  it  is  either  speech  or 
writing :  for  Aristotle  aaith  well,  "  Words  are  the 

images  of  cogitations,  and  letters  are  the  images  of 

woi*ds ;"  but  yet  it  is  not  of  necessity  tliat  cogita- 
tions be  expressed  by  the  medium  of  words.  For 
whatsoever  is  capable  of  sufficient  differences,  and 
tfaoite  jKireptible  by  tlie  sense,  is  in  nature  competent 
to  expi*es6  cogitations.  And  therefore  we  see  in  the 
OHDmerce  of  barbarous  |>cople,  that  understand  uol 
one  another's  language,  and  in  the  practiee  i;f  divent 
that  ore  dumb  and  deaf,  lliat  mens  mind))  are  ex<- 
pressi'd  in  gestures,  though  not  exactly,  yet  to  serve 
the  turn.  And  we  understand  iarther,  that  it  is  the 
nae  of  China,  and  the  kingdoms  of  the  high  Levant^ 


nt,     I 


to  write  in  clmracters  real,  wludi  express  neither  let- 
bet's  nor  words  in  gi'uKs,  but  things  or  notions;  inso- 
much as  countries  and  provinces,  which  understand 
not  one  another's  language,    can   nevertheless  read 
one  another's  writings    hei'ause  the  characters  are 
accepted  more  generally  tluui  the  languages  do  ex- 
tend; and  thcrcfope  tliej"  have  a  vast  multitude  of 
characters,  as  many,  I  suppose,  as  radical  words,    ii 
These  notes  of  cogitations  are  of  two  sorts;  the  one 
when  the  note  hath  some  similitude  or  congruity  with 
the  notion  ;  the  other  ad  piacitum,  having  force  only 
by  contract  or  acceptation.     Of  the  former  sort  axe 
hieroglyjihics  and  gestures.     For  as  to  hicmglyphics, 
things  of  ancient  use,  and  embraced  chiefly  by  the 
•Egyptians,  one  of  the  most  ancient  nations,  they  are 
but  as  continued  impresses  and  emblems.     And  as 
for  gestures,  they  are  as  transitory  hieroglyphics,  and 
are  to  hieroglyphics  as  words  sfioken  ore  to  words 
written,  in  that  they  abide  not ;  but  they  have  ever- 
more, as  well  as  the  other,  an  aflinity  with  the  things 
signified ;  as  l^criander,  being  consulted  nith  how  to 
preserve  a  tyivnny  newly  usurped,  bid  the  messcDger 
attend  and  report  what  he  saw  him  do,  and  went 
into  his  garden  and  topped  all  Uie  highest  flowers ; 
signifying,  that  it  consisted   in   the  cutting  ofl*  and 
keeping  low  of  the  nobility  and  gi-andecs.      Ad  pia- 
citum are  the  characters  real  Iwfore  mentioned,   and 
words ;  although  eome  have  been  willing  by  curious 
inquiry,  or  rather  by  apt  feigning,  to  have  derived 
im))osition  of  names  from  reason  and  intendment;  a 
speculation  elegant,  and,  by  reason  it  searcheth  into 
anttqtiity.  reverent ;  but  sparingly  mixed  with  truth, 
and  of  small  fruit.  This  poition  of  knowledge,  touch-  I5c  noiii 
ing  the  notes  of  things,  and  cof^itations  in  general,  1  ^*"n- 
find  not  inquired,  but  deticient.     And  although  it 
ma^seem  of  no  great  use,  consideiing  that  words  and 
writings  by  letters  tlo  far  excel  all  the  other  ways;  yet 
because  this  part  cnncemeth,  as  it  were,  the  mint  of 
knowktlge,  for  words  are  the  tokens  current  and  ac- 
cepted for  cnncfit.s  as  miHieys  are  fur  values,  and 
that  it  Is  fit  men  be  not  ignorant  tliat  moneys  may  be 
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of  another  kind  than  gold  and  silver.  I  thought  good 
to  propound  it  to  better  inquiry. 

Concerning  speech  and  words,  the  consideration  of 
tliein  hath  produced  tlie  science  of  Grammar;  for 
man  still  striveth  to  ruintegmtc  himself  in  those  be- 
nedictions, tVom  which  by  liia  fault  he  hnth  been  de' 
prived;  and  as  he  hath  striven  a^nst  the  first  general 
cuniet  by  tlie  invention  of  all  other  arts;  so  hath  lie 
suught  to  come  forth  of  the  second  general  curse, 
whicli  was  the  confusion  of  tongues,  by  the  art  of 
grammar,  wberc<]f  the  use  in  a  mother  tongue  is 
small;  ui  a  foreign  tongue  more;  but  most  in  such 
fbreign  tongues  a^  have  c€-ased  to  be  vulgar  tongues,. 
and  are  turned  only  to  learned  tongues.  The  duty  of 
it  is  of  two  natures;  the  one  {Kipidur,  which  is  for 
the  speedy  and  ])erfect  attaining  languages,  as  well 
for  intercourse  of  speech,  as  for  understanding  of  au- 
thors ;  the  other  philosophical,  examining  the  power 
and  nature  of  words,  as  they  are  the  footsteps  and 
prints  of  i*eason :  which  kind  of  analogy  lietween 
words  and  reason  is  handled  sparsim,  brokenly,  though 
not  iutiix'ly;  and  thci'efore  I  cainiut  repurt  it  deficient, 
though  I  think  it  very  worthy  to  lie  reduced  into  a 
science  by  itwlf. 

L'nUi  granunar  also  licloDgetli,  as  an  ap))endix, 
the  consideration  of  tlie  accidents  of  words,  which 
arc  measure,  sound,  and  elevation  or  acx'ent,  and  the 
sweetness  and  harshness  uf  them:  whence  hath  issued 
some  curious  observations  in  rhetoric,  but  chiefly 
poesy,  asVe  consider  it,  in  respect  of  the  verse,  and 
not  of  the  ai'gunient;  wherein  though  men  in  teamed 
tongues  do  tie  themselves  to  the  ancient  measures^ 
yet  in  modern  languages  it  seemeth  to  me,  as  free  to 
make  new  measures  of  verses  as  of  dances ;  for  a 
dance  is  a  measured  pace,  as  a  verse  is  a  measured 
speech.  In  these  things  the  sense  is  better  judge 
than  the  art ; 

Cantefercula  nostra^ 

Maltem  convivis,  quam  placu'tsse  cocis. 

And  of  the  sei'vile  expressing  antiquity  in  an  unlike 

and  an  unfit  subjecl.  it  b  well  said.  Quod  tempore  an- 

tifuum  videtur,  id  incongrmtale  est  maxime  novum. 
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*''  For  dphers,  they  are  commuiiljr  in  letters  or  al- 
phabets, but  may  be  in  words.  The  kinds  of  ciphers, 
besides  the  simple  ciphers,  with  changes,  and  inter- 
mixtures of  nulls  and  non-sig'nificants,  are  many, 
according*  to  the  nature  or  rule  of  the  inft^ding: 
wheel-cipliers,  key-dphcrs,  doubles,  etc.  But  the 
virtues  of  them,  whereby  they  are  to  be  preferred,  are 
three ;  that  they  be  not  laborious  to  write  and  read ; 
that  they  be  impossible  to  dedpher ;  and  in  some 
cases,  that  they  be  without  suspicion.  The  highest 
degree  whereof  is  to  write  omnia  per  omnia  ;  which 
is  undoubtedly  jKissible  with  a  proportion  quincuple 
at  most,  of  the  writing  inlulding-,  to  tiie  writing  in- 
folded, and  no  other  restraint  whatsoever.  This  art 
of  cipherioff  hath  for  n-lative  an  art  of  deciphering, 
hy  supposition  unprofitable,  but,  as  things  are,  of 
great  use.  For  suppose  that  ciphers  were  well 
managed,  there  be  niullititdes  of  them  which  ex- 
clude the  decipherer.  But  in  i-egard  of  the  rawness 
and  unskilfulness  of  the  hands  thitnigh  which  they 
pass,  the  grcntcst  matters  are  many  limes  carried  ia 
the  weakest  cipher<. 

In  the  enumeration  of  these  prirate  and  retired 
arts,  it  mny  be  thought  I  seek  to  mfikc  a  great  mus- 
ter-roll of  sciences,  naming  th*  in  ibr  sliew  and  ostrn- 
tatioH,  and  to  little  other  purpose.  Hnt  let  tho»e 
which  are  skilful  in  them  judge,  whether  I  bring 
them  in  only  ibr  apjieurauce,  or  whether  in  that 
which  1  sj)eak  of  them,  though  in  few  words,  there 
be  not  some  .seed  of  profirieuce.  And  thh  must  be 
rememl>ere<l.  that  as  there  be  many  of  great  account 
in  their  countries  and  provinces,  whicJi  when  they 
come  up  to  the  seat  of  the  estate,  are  but  of  mean 
rank,  mn\  scairely  regarded ;  so  these  arts  being  here 
placeil  with  the  principal  and  supreme  sciences,  seem 
petty  things ;  yet  tn  such  as  liave  chosen  them  to 
S|)end  thtn'r  labours  and  studies  in  them,  they  seem 
great  matters. 

For  the  inethod  of  tradition,  I  see  it  bath  moved  a 
controversy  in  our  time.  But  as  in  civil  business,  if 
there  be  a  meeting,  and  men  fall  at  word?,  there  is 
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.ConUBoul)'  an  end  of  Uie  aiatler  for  that  time,  and  no 
jurocccdiug  at  oU:  m  In  learning,  where  there  ia 
^lucb  conlrov'crs/.  there  is  mnny  times  little  io- 
quiXjT.  X''pr  this  part  uf  knoH'lod^  of  method  wemetb 
to  me  so  weakly  inquired,  a«  I  shall  report  it  de- 
jBcient. 

Aletliod  Jiatii  been  placed,  suid  that  cot  amiss,  in 
logic,  as  a  part  of  judgment :  for  as  the  doctrine  (if 
j8/Uogi;ims  coniprchcndet!i  the  rules  of  judg-ment  upon 
t}iat  which  is  invented,  so  the  doctiine  of  inethod 
jcontaineth  tUe  rulps  of  judgment  upon  that  which  i» 
to  be  <Jleliver€d ;  for  ju<%me]it  piecedeth  delivery,  as 
it  foUoweth  invention.  Ncitlier  is  the  method  or  the 
nature  of  the  Uadltion  material  only  to  the  u«c  of 
knowledge,  but  likewise  to  tlie  progression  of  kiu>v- 
ledge  ;  for  since  the  laljour  and  LiJe  of  one  man  can- 
not attain  to  perfection  of  knowledge,  the  wisdwii 
pf  the  tratlition  is  that  whlcb  uispireth  the  fehcity  of 
^ntinuance  and  proceeding.  And  therefore  the  mo£t 
fcal  diversity  of  method,  is  of  method  referred  to  use, 
^d  method  refen-ed  to  progression,  whereof  tlie  one 
may  be  termed  magistral,  and  tlic  other  of  proba' 
lion. 

The  hitter  whereof  sccmeth  to  be  via  deserta  et  m- 
tfirclusa.  For  as  knowledges  are  now  deUvered,  there 
is  a  kind  of  contract  of  error,  between  the  deliverer 
and  the  receiver ;  for  he  that  delivereth  knowledge, 
dcsireth  to  deliver  it  in  such  fui*m  as  may  be  best  be* 
Ucved,  and  not  as  may  be  best  examined :  and  he 
that  receivetJi  knowledge,  desircth  rather  present 
satisfaction,  tlian  expectant  inquiry ;  and  so  rather 
not  to  doubt,  than  not  to  err ;  glor}*  making  the  au- 
pu>r  not  to  \i\y  open  his  weakness,  and  sloth  making 
tlur  disciple  not  to  know  bis  strength. 

But  knowledge,  that  is  delivered  as  a  tliread  to  bo 
^ptm  on,  ought  to  be  delivered  and  intimated,  if  jt 
were  possible,  in  tlic  same  metliod  whei-eiu  it  was 
invented,  and  so  i^  it  possible  of  knowled^  in- 
duced.. But  in  this  same  anticipated  and  prevented 
biowledge,  no  man  kiioweth  how  he  came  to  the 
luaonledge  which  he  hath  obtained.     But  yet  nev^r-* 
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leless,  iecundam  majas  ei  mitiM,  a  man  mnr  revisit 

and  de^ooul  unto  the  foundations  of  hin  knowledge 

'  coiise-nt ;  and  so  traiijt|rlant  it  into  another,  as  it 

rrew  in  his  own  mind.     For  it  h  in  knnwlcdi^es,  as 

is  in  plants,  if  you  mean  to  use  the  plant,  it  is  no 

^tnatter  for  the  roots :  but  if  yon  mean  tn  remove  it  to 

'groH',  then  it  is  more  assured  tu  nst  upon  i-ocitt  than 

slips :  so  the  delivery  of  knowledges,  as  it  is  now 

^iised,  is  as  of  iair  bodies  of  trees  withmit  the  roots  ; 

''good  for  the  carpenter,  but  not  for  Uic  planter.     ButOemethd 

jrou  will  hare  eeiencea  grow,  it  is  less  matter  for"*?"^*^ 

e  shaft  or  biidy  of  the  tree,  so  you  look  »  ell  to  the  f^wtu  »ci-| 

tukinp  up  of  ihe  roots:  of  which  kind  of  delivery  the  eiuUtuai 

'method  of  the  mathematics,  in  that  subject,   hath 

•rnne  shadnw;  hut  generally  I  sec  it  neither  put  in 

fvre  nor  put  io  inqui^tion,  and  therefore  note  it  for 

I  deficient. 

Another  diversity  of  method  there  Is,  which  hath 
Vomc  affinity  with  tlie  former,  used  in  some  cases  by 
the  discretion  of  the  ancients,  but  disgraced  since  by 
I  the  imi)0stui"e3  of  many  vain  persons,  who  have  made 
""it  as  a  fal»e  h^hl  for  their  counterfirit  luerchandises ; 
«ud  that  is.  enigmatical  and  diBclosed.  The  pretence 
wbereof  is  to  remove  the  vulf^ur  caiiacities  from  lie- 
ixif  admitted  to  the  tsetTet»  uf  knowledges,  and  to 
Teeerve  them  to  selected  auditors,  or  wits  of  such 
sharpness  as  can  ('icrce  the  veil. 

Another  divereity  of  method,  whereof  the  conse- 
quence is  great,  is  the  delivery  of  knowledge  in 
apliurisms.  or  in  methods ;  wherein  we  nuiy  observe, 
that  it  hath  been  too  much  taken  into  custom,  out  of 
K  few  axioms  or  observations  upon  any  Bubject  to 
make  a  solemn  miil  Ibrnml  art,  fdling  it  with  some 
dii^courfes,  and  iliustroting  it  with  exampk-s,  and 
digesting  it  into  a  sensibte  method ;  but  the  writing 
in  aphorismi  hath  maiiv  excellent  virtues,  whereto 
the  writing  in  method  doth  out  nppronch. 

For  first  it  trieth  the  writer,  whether  he  be  super- 
ftcial  or  solid  :  for  nphorisms,  except  they  should  be 
ridiculous,,  cannot  be  made  bnt  of  the  pith  and  heart 
of  sciences ;  for  discourse  of  illustration  is  cut  off. 
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recitals  of  examples  are  cut  off;  discourse  oC  coni 
nection  and  order  i^  cut  ofT;  drscriptions  of  practice 
arc  cut  off':  so  there  rcmaincth  nothing  to  fill  the 
aphunMns.  hut  sonic  gtxxl  quantity  of  obficrvalion : 
and  therefore  no  man  can  sufBce,  nor  in  reason  vnXi 
attempt  to  write  aphorisms,  but  he  that  is  sound  and 
grounded.     But  in  methods, 

TantutH  stritxjuncturatfue  poUety 
Taritum  de  medio  sumpi'is  accaht  honoris; 
as  a  man  shall  make  a  ^(?ut  ^ihew  of  an  art,  which  if 
it  were  disjointed,  would  come  to  little.  Secondly^ 
methods  are  more  fit  to  win  consent  or  belief,  but 
less  fit  to  jwint  to  action  ;  for  they  carry  a  kind  of 
demonstration  in  orb  or  circle,  one  part  illuminating 
another,  and  therefore  satisfy.  But  particulars  \ie\ny; 
dispersed,  do  best  agree  with  dispersed  direclions. 
And  lastly,  aphorisms,  representing  a  knowledge 
broken,  do  invite  men  to  inquire  farther ;  whereas 
methods  cnrr)'ing  the  show  of  a  total,  do  seairc  men 
as  if  they  were  at  farthest. 

Anotlier  diversity  of  method,  which  is  likewise  of 
great  weight,  is,  the  handling  of  knowledge  by  as- 
sertions, and  their  proofs ;  or  by  questions,  and  their 
determinations  ;  the  latter  kind  wliereof,  if  it  be  im- 
moderately followed,  is  as  prejudicial  to  the  pro- 
ceeding of  teamiog,  as  it  is  to  the  proceeding  of  an 
army  to  go  alx^ut  to  Iiesiege  every  little  fort  or  hf^d. 
For  if  tlie  field  lie  kept,  and  the  sum  of  the  enter- 
prise pursued,  those  smaller  things  will  come  in  of 
themselves ;  indeed  a  man  would  not  leave  some  im- 
portant piece  enemy  at  his  back.  In  like  nmnnefi 
the  use  of  confutation  in  the  delivery  of  sciencet 
ought  to  lie  very  sparing;  and  to  serve  to  remove 
strong  preoccu[»ations  and  prejudgments,  and  not  to 
minister  and  excite  disputations  and  doubts. 

Another  diversity  of  tuethcMl  is  according  to  the 
subject  nr  matter  which  is  handled;  for  there  is  a 
great  difference  in  delivery  of  the  mathematics, 
whidi  are  the  most  alisti-arted  nf  knowledges,  md 
policy,  which  is  the  most  immersed ;  and  howsoever 
contention  hath'  been  moved,  touching  an  uniform!^ 
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of  inetliud  in  muliUbrmity  of  matter ;'  yet  we  see  how 
'  that  opinion,  besides  the  weakness  of  it.  hath  been 
of  ill  desert  towards  learning,  as  that  which  takfrth 
the  way  to  reduce  learning  to  certain  empty  atid 
liarren  generalities ;  being  but  the  very  husks  and 
Bbt_>U.s  of  SL-iences,  uU  the  kernel  being  forced  out  and 
expul^ed  wit)i  tlie  tuiiure  and  press  of  tlie  method: 
And  therefore  as  I  did  allow  well  of  particular  topics 
ibr  inveuliuii,  su  du  I  allow  likewise  of  particidar 
metJiods  of  tradition. 

ic.iAnollier  diversity  of  judginent  in  tlie  delivery*  and 
teaehintr  of  knowlcdiji',  is  according  unto  the  light 
■nd  presuppositions  of  that  wliich  is  delivered;  for 
that  knowledge  which  h  new  and  forwgTj  from  opi- 
nions received,  is  to  be  delivered  in  another  form 
than  that  that  is  agreeable  and  fiiniiUar;  and  there- 
fore Aristotle,  when  he  thinks  to  tax  Deroocrituv 
doth  in  truth  commend  him,  where  he  saith,  **  If  we 
."  shall  indeed  dispute,  and  not  follow  after  simili- 
[t  tudes,"  etc.  For  those,  whose  conceits  are  seated  in 
opinions,  need  only  but  to  prove  or  dispute; 
tlioae  whose  conceits  are  beyond  popular  opi- 
aions,  have  a  double  labour ;  the  one  to  make  them-* 
selves  conceived,  and  the  other  to  pixtve  and  demon- 
strate :  so  that  it  is  of  necesMty  with  them  to  have  re- 
course to  similitudes  and  translations  to  express  them- 
selves. And  therefure  in  the  infancy  of  learning, 
^nd  in  rude  times,  when  tho^e  conceits  which  are  now 
trivial  were  then  new,  the  world  was  full  of  parables 
and  similitudes ;  for  else  would  men  either  have  passed 
over  without  mark,  or  else  rejected  for  jHiradoxe.s,  that 
which  was  offered,  before  they  had  understood  or 
judtjed.  So  in  divine  leaminj^,  we  see  iiow  fi-eqiient 
parables  and  tropes  ure :  for  it  is  a  rule,  "  't1iat 
^  whatsoever  science  is  not  consonant  to  presiippo* 
**  sitions,  must  pray  in  aid  of  similitudes." 

Theit;  be  also  otiier  diversities  of  methods  vulgar 
and  received:  as  that  of  resolution  or  analysis,  of 
constitution  or  st/stasis,  of  concealment  or  cryptic,  etc. 
which  1  do  allow  well  of,  thuu^li  1  have  stixid  ujum 
those  which  arc  least  handled  and  obsened.     AU 
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which  1  have  remembered  to  this  purpose,  becaoM  I 
would  erect  and  constitute  one  freneral  iiiquirr.  which 
sMins  to  me  deficient  toucbtng  the  wisdom  of  tra- 
dition. 

But  unto  this  part  of  ]niowl(>d§;e  conceminff  me- 
thod, dnth  fartlier  belnn|r,  xiut  m\\j  the  orr-hitcctiire  of 
the  whole  Iraine  of  a  work,  but  also  the;  several  beams 
and  columns  tliereof,  not  m  to  their  ituC  bat  D8  to 
their  quantity  and  figure ;  and  thcretin-e  method  ron- 
sidereth  not  only  the  dtspo^tioii  of  the  arginitent  or 
aubject,  but  likewise  the  propoeltions ;  not  as  to 
their  truth  or  matter,  but  as  to  thpir  limttntinn  and 
manner.  Kor  hi-ruin  Koinu^  meritttl  better  a  givat 
deal  in  re^trii^  the  good  rules  of  propositions,  Ka9iA» 
irpwTov  xATtD  ira>r«;,  ctc.  ihnn  hp  did  in  introfliicin^ 
the  canker  of  epitomes;  and  yet,  as  it  is  Ihp  condi- 
tion of  human  things,  that,  according  to  the  ancient 
fiihles,  •*  The  most  precious  things  bwrc  the  mf«t  per- 
"  niciouH  keepers :"  it  was  sra,  that  Ihe  attempt  of 
the  one  made  him  fiiU  upon  the  other.  For  h«  had 
need  be  well  cmKhicted,  that  should  design  to  moke 
auoms  convcrtiMc ;  it'  he  make  them  not  withal  <nr^ 
cater,  fOiAtton pvoimyceftt ,  oriocurringintothemselves:^ 
but  yet  tlie  intention  was  excelient. 

'i'he  other  considerations  of  method  concerning'  pro- 
position*, arc  chiedy  taDchrnglhc  utmost  propositicnw; 
whicb  limit  the  (hmcusioDS  of  ]$cienc<'S ;  for  every 
knowledge  may  be  fitly  itaid.  I>cside3  the  prot'imdity, 
vhidi  is  the  truth  and  substance  of  it  that  makes  it 
Solid,  to  have  a  longitude  and  a  latitude,  accounting 
the  latitude  towardit  other  sciencef.  and  the  longitude 
towards  action ;  that  is.  from  the  greatest  generality, 
to  the  most  partiaihir  precept :  Th«  one  giveth  nde 
how  tar  one  knuHK-<^(c  ought  to  iot«riuedidl«  within 
the  province  of  another,  which  is  the  rule  they  caJt 
xa9;(i.Te :  tlie  otlier  gireth  rule,  unto  wliat  degree  of 
particularity  a  knowledge  should  descend  :  which  lat- 
ter i  find  passed  over  in  silence,  being  in  my  judg- 
ment the  more  material ;  for  t-ertainly  there  must  bo 
soineH  hat  left  to  practice ;  but  how  nuich  is  worthy 
the  intjuiry.     We  seti  remote  and  supeiiiciol  genera- 
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(Hies  do  biit  offer   knowledge   to  scorn  of  practical 
ftien,  and  are  no  more  (iTrfing-  to  practiee,  than  ttttOr^ 
lelius's  \miveTsnl  mnp  is  to  dircot  the  wav  hrtween 
liondon  nn^  York.     The  Ijettcr  sort  of  rules  have  been  I'c  pro- 
not  unfitly  compared  ito  glasses  of  steel  AnpoHshed'.^^JJ^'j^J^ 
where  ywi  may  see  the  imAj^  of  fhinjEfS,  \s\\t  first  (hey  turn. 
must  be  filed;   so  the  rules  will  help,  ii' they  be  la^ 
bonred  awf  polished  by  practice.     But  how  cht*ystaU 
line  they  may  be  made  at  the  first,  and  hou-  far  forlTi 
they  may  be  polished  aforehand,  is  the  question ;  the 
Itoquiry  whereof  seemcth  to  me  deficient. 

There  hath  been  also  laboured,  and  put  in  prac- 
tice, a  method,  which  is  not  a  lawful  metiiodi  btit  a 
I  method  of  impoartDre,  which  i^  to  deKver  knoir* 
Sedges  rn  sxich  manner  as  men  may  speedily  come  to 
make  a  shew  of  learning,  who  ha\'e  it  not ;  s\iclr*as 
;  Ihe  trarel  of  Raymundus  I^ullius  in  making  fbfat  ttr^ 
which  bears  his  name,  not  imlikr  to  sortie  books  of 
lypocosmy  which  have  been  made  since,  bcinc:  notbrng 
IIhvC  a  moas  of  words  of  all  arts,  to  give  men  emm- 
tenrtnce,  fbat  those  which  use  the  terms  mijjht  be 
thought  to  undei*stand  the  art ;  which  collections-  are 
much  like  a  fripp^r's  tfc  broker*<i  shop,  tbat  Hath 
ends  of  every  thinp,  but  nothing  of  worth. 

Now  we  descend  to  that  part  which  eonecmcth 
the  illustration  of  tradftiun,  comprehended  iit  tbat 
science  which  we  call  Rhetoric,  nr  art  of  elmtnenre; 
a  science  excellent,  and  excellently  well  IftlKiui-ed^ 
For  ftlthoug;h  in  true  Talwe  it  is  inferior  to  wisdom;  as 
k  is  sm<l  by  God  to  Mrwes,  when  he  disabled  himself 
for  want  of  this  faculty,  Aaron  shall  be  thy  speaicer^ 
\' and  thou  skalt  be  to  him  as  God :  Vet  with  jieottleit  is 
the  more  mighty:  for  so  Solomon  saitb,  Sapiens  citrde 
eppdiabitur  prudens.  acd  dulcis  doquio  majora  repe- 
riet;  signify  big,  that  profoundness  of  wisdom  will 
help  a  man  to  a  name  or  admiration,  hut  that  it  is 
eloquence  that  prcvaileth  in  an  active  life ;  mid  as  to 
the  labouring  of  it,  the  cmtilation  of  Aristotle  with 
the  rhetoiicians  of  his  time,  and  the  experience  of 
Cicero,  hath  made  them  in  their  works  of  rliHoric? 
exceed  themselves.  Again,  the  excellency  of  examples 
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of  eloquence  in  the  oratious  of  £>emo6thenes  and 
Cicero,  added  to  the  iterfecliun  of  the  pt'e(x:pts  uf 
eloquence,  hath  doubled  the  progression  in  tliis  art : 
and  tlierefore  the  deficiencies  \vhit:)i  I  shall  note,  will 
ratiier  be  in  some  collections,  wliich  may  as  hand- 
maids attend  the  art,  than  in  the  rules  or  use  of  the 
art  itself. 

Notwithstanding,  to  stir  tlie  eartJt  a  little  about  tiie 
roots  uf  this  science,  as  we  have  done  of  the  rest ;  the 
duty  and  office  of  rhetoric  is  to  apply  reason  to  ima- 
gination for  the  better  moving  of  the  w  ill :  for  we 
sec  reason  is  disturbed  in  the  administration  thereof 
by  three  means;  by  ilia^piration  or  sophism,  wliich 
pertains  to  logic ;  by  ima^nation  or  impression, 
which  pertains  to  rhetoric ;  and  by  passion  or  aifec- 
tion,  which  pertains  to  morality.  And  as  in  nego- 
tiation «-ith  othci's.  men  are  wi-ought  by  cunning,  by 
imporlunity.  and  by  vehemency ;  so  in  this  negotia- 
tiou  within  ourselves,  men  arc  iiiidcrmiucd  by  in- 
consequences, solicited  and  iinport\med  by  impres- 
sions or  n Innervations,  and  transported  by  (Mtsfrions. 
Neither  is  the  nature  of  man  so  nnrortunatcly  huill, 
as  that  those  puwei'^  and  arts  should  have  force  tu 
disturb  reason,  and  wA  to  establish  and  advance  it ; 
fbr  llie  end  uf  logic  is  to  teach  a  furm  of  argument  to 
secure  reason,  and  not  to  entrap  it.  Tlie  end  of 
momlily,  is  to  procure  the  afftKtions  to  obey  reason, 
and  not  to  invade  it.  The  end  uf  rhetoric,  is  to  fill 
the  imagination  to  second  reasuu,  and  not  to  oppreai 
it ;  tor  these  abuses  uf  arts  come  in  but  ex  obli^ua  for 
caution. 

And  therefore  it  was  great  injustice  in  Plato,  tliough 
Kpringing  out  of  a  Just  hatred  of  the  rhetoricians 
of  his  time,  tu  esteem  of  rhetoric  but  as  a  vulu[>- 
t4jai7  art,  resembling  it  to  cookery,  that  did  mar 
wholesome  meats,  and  help  unwholesome  by  variety 
of  sauces,  to  the  pleasure  of  the  ta«te.  For  we  see 
that  speech  is  much  more  conversant  in  adorning 
tbnt  which  is  good,  than  in  .•  V  i  ■  -  n^  that  which  is 
evil;  for  there  is  no  man  but  .--y  ■.  more  honestly 

than  he  can  do  or  think  ;  and  it  was  eKceUently  noted 
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by  Thucydides  in  Cleon»  that    because  he  used  to 

huld  on  the  bad  aide  in  causes  of  estate,  therefore  be 

was    ever  inveighing    against  eloquence  and  sfood 

speech,    kituwin^  tliat  no    man    can    speak   fair  of 

courses  sordid  and  base     And  therefoi-e  as  Plato  said 

elegantly,  "  Tliat  Virtue,  if  she  could  be  seen,  would 

"  move  great  love  and  afl'ectiou:"  so  seeinjf  that  she 

cannot  be  shewed  to  the  sense  by  corporal  shape,  the 

next  degree  is,  to  shew  her  to  the  iniaijinalion  in 

Uvely  representation  :  for  to  shew  her  to  rtason  only 

in  subtilty  of  argument,  was  a  thing  ever  derided  in 

Chr>*sippus,  and  many  of  the  Stoics,  who  thought  to 

thrust  virtue  upon  men  by  bharp  disputations  and 

conclusions,  which  tiave  uo  sympathy  with  the  will  of 

man.     , 

■    Again,  if  the  affections  in  themseJveg  were  pliant 

and  obedient  to  reason,  it  were  true,  there  should  be 

no  great  use  of  persuasions  and  insinuations  to  the 

will,  more  than  of  naked    proposition   and  proofs: 

tut  in  regard  of  the  continual  mutinies  and  seditions 

of  tire  affections,         ,/:.         ,.        *    i      „ 

Video  inehorOt  proboque^ 

Dettriora  se^r  ; 

foson   would   become   captive  and  servile,  if  clo-  i 
■quenceof  persuasions  did  not  practl*  and  win  the 

imagination  from  the  affections  part,  and  contract  a 
.-confederacy  between  the  reason  and  imagination 
L^igaiiist  tlie  aflV'Ctions ;  for  the  affections  th^'ui^elves 
\sarty  ever  an  appetite  to  good,  as  reason  doth.     The 

difference  i^,  that  the  affection  boholdeth  merely  th« 
[present,  reason  beholdeth  the  futui-c  and  sum  of  time. 

And  tlierefore  the  present  filling  the  imaginalion 
I  more,  reason  is  commonly  vanquislied ;  hut  after  that 
[fiirce  of  eloquence  and  persuasion  hath  made  things 
[future  and  remote  appear  as  prestrtit,  tlien  upon  tlie 

revolt  of  the  imagination  reason  pievailetli. 

We  conclude  therefore,  tlial  rhetoiic  can  be  no 
I  inure  cliarged  with  the  colouhng  of  the  worst  part, 
,than  logic  with  sojihistry,  or  morality  with  vice.  For 

.we  know  tlie  dtn-trines  of  cfHitrarics  ai-e  the  same. 

though  tlie  use  be  opposite.     It  apjicai'cth  also,  tliat 
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Ittgic  difflpreth  Vrom  rhrtoric,  not  only  as  the  fist  froni 
the  pabn,  Uie  one  closts  tlie  other  at  large ;  but  much 
more  in  this*  that  loyic  hondteth  reason  exact,  and  in 
truth;  and  rhetoric  handkth  it  as  it  is  jdanled  in 
popular  opinions  and  mmmcrs.  And  therefore  Ari- 
stotle doth  wisely  place  rhetoric  as  belween  logic  on 
the  one  side,  and  moral  or  civil  knowledge  on  the 
other,  as  participating  of  both  :  for  (ho  proofs  and  de* 
monstrations  «f  lo|:^  ai'e  to«'ard  all  men  indiflerent 
and  the  same :  hut  the  jiroofti  ami  persnaiiiuns  of 
rhetoric  ott^ht  to  differ  according  to  (he  auditors : 

Orpheus  in  syhis,  inttr  tUlphinas  Arion„ 
Which  application,  in  perfeiction  of  idea,  uu^ht  to 
cnctemi  so  far,  that  if  a  man  should  speak  uf  the  same 
tliin^j  to  severni  peirsons,  he  should  speak  to  ihem 
all  res{fectivel5)  oikI  several  ways :  though  tliis  pt^tic 
pttrt  of  ctoqaence  m  private  speech,  it  is  eeaj  kit 
tho  jpipatest  orators  to  want ;  whilst  by  the  ohservifi^ 
their  wt-ll  prnced  forms  of  speech,  they  lose  the 
volubility  of  application :  and  therefore  it  shall  not 
be  amiss  to  rt'comracnd  tltifi  to  lietter  inquiry,  not 
being  cinious  whether  we  place  it  here,  or  in  that 
part  which  concemeth  policy. 

Kow  therefore  will  I  descend  to  the  defieienees, 
whicK  a»  I  said,  are  but  attendances :  and  first,  I 
do  not  find  the  wisdom  and  diBgence  of  Aristotle 
well  pnrsued,  who  be^n  to  make  a  collection  of  the 
popular  signs  ami  colours  of  gxK)d  and  e\'il,  both 
timple  and  comparative,  which  are  as  the  sophisms  of 
rhetoric,  as  I  touched  before.     For  example ; 

SOPH19MA. 

•  Quod  laudatur,  bonum  :  t/uMtvifttperatttr,  mafufH, 

REDARcrtTTro. 

Lttudat  veriatfs  qui  tutf  extrudere  merces. 
Afaium  estf  mtilitm  est*  ithfuit  emptor ;  sed  cum  re- 
cesseritj  turn  gfori<rhi(ur. 
The  defects  in  tlie  labour  of  Aristotle  are  three; 
(AK,  that  there  be  but  a  few  of  many  ;  anotlier,  that 
their  elenchus's  are  not  annexed  ;  and  the  third,  that 
he  cfMiceivi*d  but  a  part  nf  the  use  of  them  ;  for  their 
u&e  is  not  only  in  probation,  but  much  mwe  in  im- 
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pression.  For  maoy  forms  arc  equal  in  si^iBration, 
which  are  differing  in  impression ;  as  the  diffcronce 
19  preat  in  the  piercing  of  tTiat  which  fs  sliarp.  and 
that  which  is  flat,  though  tho  strength  of  the  peicus- 
9k>n  be  the  same :  for  there  U  no  man  hat  wifl  be 
a  Bttle  more  raised  In-  hearir^  it  said :  "  Yobi"  ene- 
"  miw  will  be  glad  of  this ;" 

Hoc  JthwrK  vetit,  et  magnft  fTKrcenfrrr  AMtftt ; 
than  by  h^rtrinsf  it  said  only.  "  This  h  evil  for  you* 
Secondly,  \  do  resume  ai:*o  thai  which  ?  niL-irtioDed 
before,  Couchtn^^  prorfeion  or  preparatorf  sttrf^,  R* 
the  fiimiture  of  ?p*ech  and  readiness  v\  in\errtio«, 
which  a|))>eareth  tw  he  of  two  >ort» ;  the  one  hi  re- 
semUEmce  to  a  sib^  of  pieced  unmo^  up.  the  xi^het 
to  a  shop  of  tT^higs  rend?  mftiJe  up,  N)Oi  \<i  I*  ap- 
plied to  that  which  is  fre*ntent  and  nuwt  in  request : 
the  (brnier  of  these  I  will  call  mtiithetd,  mtd  the  fetter 
fornmUf. 

Antitketa  are  theses  nrf^fni  pro  ef  contrff,  wherein  Amithct* 
men  may  be  more  ler;^  and  laborious;  bt**,  in  snicb-"™"* 
3s  are  able  to  do  it,  to  avoid  pwlixity  of  entry,  I  writh 
the  steeds  irf  tiie  several  arguments  to  Ije  cast  np  into 
some  Ijrief  and  acute  sefttenee^  not  to  Iw  citcrf,  hw€ 
to  I»e  ns  «r;ines  or  bottemfl  of  tliread.  to  be-  imwhid- 
ed  at  large  when  they  come  to  Eie  nsed ;  snppljnng 
authorities  and  examples  by  reference. 

Pro  Vehbis  Lkgts. 

ion  est  inter pretaiio,  ad  divituUio,  qua  rectdii  i 

lit  era. 
Mm  reccditur  a  literajutlej  transit  in  legislalorein. 
Pko  Skntentia  Legm. 

*E:p  mnnihug  verbis  ext  elkiendus  settntf,  ^  inter* 
pretatur  smgultt. 
y&rmu/ee  are  but  decent  and  apt  pMsages  or  den** 
vcya(»:cs  of  speech,  which  may  serve  indiflfcrcntly  foif 
ditfcring  suhjeets:  a*  of  preface,  condusdon.  di^res- 
rtWK  traMitioii,  excnsfltion,  efe.  For  as  in  buildin^'9 
there  is  p:*st  frfeasiire  and  use  in  the  well-castrn^  r»f 
the  stair-cases,  tntries.  door?,  windows,  and  the  like; 
9»  in  speech,  the  cooveyauces  and  puswgvs  are  of 

^special  ornament  and  elfect. 
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■"'^  A  Coyci>fsioN  IN  A  Delibebativt:. 

So  may  we  redtem  the  faults  passtd,  atui  prevent  the 
incoHVCTtienca  future. 

There  remain  two  appendices  touching  the  tradition 
of  knowle(l|^s  the  one  critical,  the  other  }>cdai]tica] ; 
for  ali  knowledge  is  either  deliverwl  by  teacher?,  or 
attained  by  men\s  proiier  eiideavours :  and  therefore 
as  the  principal  part  of  tradition  of  knowlcdji^e  con- 
cemeth  chietly  writing  of  books,  so  the  relative  part 
thereof  concemeth  reading  of  books  :  whereunto  ej)- 
pertain  iacidently  these  considerations.  The  first  is 
conceniing  the  true  (xirrection  and  edition  of  authors, 
wherein  nevertheless  rash  diligence  hatli  done  great 
prejudice.  For  these  critics  have  often  presumed 
that  that  which  they  understand  not,  is  false  set 
doTm.  As  the  priest,  that  where  he  found  it  written 
of  St.  Paul,  Demissm  est  per  sportam,  mended  liis 
book,  and  made  it  DcniUsus  est  per  portant.  because 
sporla  was  an  hard  word,  and  out  of  his  reading :  and 
surely  their  errois,  though  they  be  not  so  palpable 
and  ridiculous,  yet  are  of  the  same  kind.  And  there- 
fore as  it  hatli  been  wisely  noted,  the  uio.^t  corrected 
copies  are  commonly  tlte  least  correct. 

Tlie  second  is  concerning  the  exjtositioii  and  ex- 
plication of  authors,  wluch  resteth  in  annotations  and 
commentaries  wherein  it  is  over  usual  to  blanch  the 
obscure  places,  and  discourse  upon  the  plain. 

The  third  is  concerning  the  times  which  in  many 
cases  give  great  light  to  true  interpretations. 

The  fourth  is  concerning  some  brief  censure  and 
judgment  of  the  authors,  that  men  thereby  may  make 
some  election  unto  themselves  what  books  to  read. 

And  the  fifth  is  concerning  the  syntax  and  disposi- 
tion of  studies,  that  men  may  know  in  what  order  m 
pursuit  to  read. 

For  pedantical  knowledge,  it  containeth  that  dif- 
4hrence  of  tradition  w  hich  is  proper  for  youth,  where- 
mto  appertain  divers  con.Nidemtions  of  great  fruit. 

As  first  the  liming  and  seasoning  of  kuuwiedges ; 
as  with  what  to  initiate  themi  and  from  wliat  for 
a  time  to  refiraio  them. 
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-■-  Secondly,  the  cx>nsideratioD  where  to  l«gin  with 
the  easiest,  and  so  proceed  to  the  more  difficult,  and 
in  what  rmirses  to  press  the  more  difTicult,  aniJ  then 
to  turn  them  to  tlie  more  easy ;  for  it  is  ane  metliud 
to  practise  swimming  with  bladders,  and  anotlier  to 
practise  chmcinp  witli  heavy  shoes. 

A  thirii  is  the  apjilicaiion  of  leaming'  according 
unto  the  propriety  of  the  wits ;  for  there  is  no  dd'ect 
in  the  faculties  intellectunl  but  seemeth  to  have  a 
proper  cure  contained  in  some  studieii :  as  for  ex- 
ample, if  a  child  be  bird-witted,  that  ut,  hath  not 
the  faculty  of  attention,  the  mnthematirs  giveth  a  re- 
medy thereunto,  for  in  them,  if  the  wit  Ix;  caught 
away  hut  a  inonient,  one  i»  new  to  be^in :  and  as 
tciences  have  a  propriety  to%vards  faailties  for  cure 
and  help,  so  faculties  or  po^^crs  have  a  sympathy 
towards  sciences  for  excellency  or  speedy  profiting; 
and  therefore  it  is  an  inquiry  of  prcat  wisdom  what 
kinds  of  ^\'its  and  natures  ai'e  most  proper  tor  what 
sciences. 

Fourthly,  the  onlering  of  exercises  is  matter  of 
^nsX  consequeui-e  to  hurt  or  help :  for,  as  is  well  ob- 
served by  Cicero,  men  in  exercising'  their  faculties^ 
if  they  lie  not  well  adviseil,  do  exercise  their  faults, 
and  get  ill  habits  as  well  as  ^xl ;  so  there  is  a  great 
judgment  to  be  had  in  the  continuance  and  inter* 
mission  of  exercises^  It  were  too  Inn^  to  particu- 
larize a  number  of  other  considerations  of  this  nature ; 
thin^  but  of  mean  appearance,  but  of  singular  effi- 
cacy :  for  as  the  wrnnj^ng  or  cherishing'  of  seeds  or 
youn^  plants,  is  that  that  is  most  important  to  their 
thriving ;  and  as  it  was  noted,  that  the  first  six  kings, 
l)eing  in  truth  as  tutOR  of  the  state  of  Rome  in  tlie 
infancy  thereof,  was  the  principal  cause  of  the  im- 
mense greatness  of  that  state  which  followed  ;  so  tho 
culliii-*'  and  maniirance  of  minds  in  youth  hnth  such 
a  forcible,  though  unseen,  operation,  as  hai-diy  anj^ 
length  of  time  or  contention  of  labour  can  counter- 
vail it  aflcrwsrvls.  And  it  is  not  amiss  to  observo 
also,  how  small  aiid  mean  faculties  gotten  by  cdtK^ 
tion,  yet   wheu  they  fall  into  great  men  or  gtcM 
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matters  do  work  great  and  ioopoitant  effects ;  who^- 
•f  we  see  a  iiodilUe  «xaiH{)le  in  Tacitus  of  tva 
slag?  plovers,  P?rcennius  and  X'ibulenus,  wlio  by 
their  Sacuiiy  of  fdayinj;'  put  the  Pawnnnia?!  aruiit-s  into 
M  extreme  tumult  andconbut^tion  ;  for  there  ariang^ 
a  mutiny  amongst  thero,  u|«m  the  death  of  Augustus 
Cfl$wr.  Bifesug  the  lieutenant  bad  committed  some  of 
the  muiinecni,  wihkb  w^re  suddenly  rescued  ;  where* 
upon  Vibulenus  got  to  be  henrd  !4|»ciik.  whicfa  he  did 
in  thi«  maimer:  "These  poor  innocent  wretches 
**  apptHoted  to  cruel  death,  you  have  restored  to 
"  beiwld  the  light :  but  who  shall  restow  my  l>rother 
**  to  me.  or  life  unto  my  )>rother.  that  wufleot  hither 
<*  in  message  from  llic  legions  of  Gemany,  to  treat 
*'  of  the  eonunon  cau<ie?  And  he  hatii  inui-dend 
^  liini  this  la&t  night  by  sunie  of  his  it^ncers  aod 
^  ruffiaos.  that  he  liatli  about  him  tar  bis  execution- 
^  ent  upon  soldiers.  Auswer,  BlaaAJS*  what  is  done 
**  with  his  body  ?  The  uinrlaleKt  eneniies  do  not 
**  deny  burial ;  when  I  have  performed  my  last 
**  duties  to  the  corpse  with  kissets  wUh  tears,  com- 
"  maud  me  to  be  ^Lain  besides  luoi,  &o  that  tliose  my 
*•  feUow»,  fiw  our  good  meauing,  and  our  troe  hearts 
"  to  the  legions,  may  have  leave  to  btu-y  uiC  Witli 
wfabf^  epeecli  he  put  the  army  into  aa  infinite  Ibry 
and  uproar;  uhereas  truth  was  he  had  tio  bixrtlur, 
neither  was  theif  any  such  matter.  Uit  he  played  it 
increiy  n^  ii"  he  Jjad  Ijccn  u|x»n  the  >U^«:e. 

But  to  return,  wc  are  now  come  to  a  period  of 
atiooal  knowledges,  wherein  if  1  have  mode  the  di- 
vWors  otlier  than  those  (liat  are  received,  rot  woidd 
I  not  be  thought  to  dUaUow  all  those  divtsituM  whidi 
I  do  BOt  use  ;  lor  there  h  a  double  necessity  impond 
t^n  me  of  altering  tt)e  divieiioiis.  The  ouc,  htx-MM* ' 
U  diifeTetb  in  end  and  iMirpose,  to  sort  togetlK-r  thow 
things  which  are  next  in  nature,  and  tbusc  things 
vhich  ai'e  next  in  uw;  for  if  a  secretary  of  estate 
ihouid  Kort  his  papers,  it  is  like  in  his  study,  or 
gmcral  cabinet,  he  would  sort  together  thin-,^  of  a 
mtoK}  as  treaties,  instruction!!,  cic.  but  iu  his  boxcSr 
or  poiticulsr  cabinet,  he  wotdd  sort  together  tluM 
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that  he  were  like  to  use  together,  though  of  aerand 
tiAturcs ;  90  in  this  general  cabinet  of  knonitdj^e  it 
was  necessary  for  me  to  follow  the  divisions  of  the 
nature  of  thiugs;  whereas  if  myself  had  been  to 
handle  any  particular  knowledge,  I  u-otild  have  re- 
^Kctcd  the  divisions  6ttG$t  tor  trse.  The  other,  be^ 
cause  the  bringing-  in  of  the  deficiences  did  by  con- 
eequence  alter  the  partitions  of  the  rest :  tor  let  the 
knoK-Ied^e  extant,  for  demonstration  sake,  be  fifteen, 
let  tJie  kooHletl^e  with  the  deficiences  be  Lwe^ity, 
the  parts  of  £ileen  are  not  the  parts  of  twenty,  for 
^tbe  parts  of  fifteen  are  tliree  ami  five,  tlie  puits  of 
(twenty  are  t\vo.  four,  five  and  ten ;  to  a£  these 
ai'e  without  contradiction,  and  aiuid  out  other- 
he. 

W£  proceed  now  to  that  knotvledge  which  con- 

[ladereth  of  the  Appetite  aiul  Will  of  Man,   ivhereof 

'  bolumun  saith,  ylutc  oiimiayJiUyCJintadi  cor  lutouy  nam 

mde  proceduni  actionem  oUes.    In^e  handliug  of  this 

tcience.  those  which  have  written  seem  to  mc  to 

liave  done  as  ii'  a  man  that  professed  to  teach  to 

write,  did  only  exhibit  har  copies  of  alphabets,  and 

.letters  joined,  without  givtnq^  any  prccc]its  or  di- 

kxKiions  for  the  carria^  of  the  hand  and  tromin^  of 

the  letters ;  so  have  they  made  good  and  fair  eititm' 

plars  and  copies,  carrying  the  draujQ;hts  and  f>ortrai- 

ture»  of  good,  virtue,  duty,  felicity ;  prupouudin^  ihexa 

well  described  as  the  true  objects  and  scopes  of  man's 

will  and  desii'es;  but  how  to  attain  these  excellent 

mai'ks,  and  how  to  frame  and  subdue  lite  will  uf  man 

,to  become  true  and  coniormable  to  these  pursuits, 

they  pass  it  over   altogether,   or  t^H^lilly  and    un- 

piPbhtubly  ;  for  it  is  not  the  disputing  ttial  inoritl  vir- 

I'  lues  are  in  the  mind  of  man  by  habit  aiid  nut  by 

aature.  or  the  di9tin^^ui dtiiii&r  thai  i^ciu-'rotLs  spirits  are 

%uu   by  ducti'ineti  and  pursuu^iuus,  and  ibti  vuli^ar 

sort  by  reward  and  punishment,  and  the  tike  scattered 

glances  and  touches,  that  can  excuse  the  absence  of 

this  part. 

The  reason  of  this  omission  I  suppose  to  he  that 
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hidden  rock  whereupon  both  this  and  many  other 
barkH  of  knowieti^  huvu  been  cast  away;  which  is, 
that  men  ha*.^  despised  to  hv  conversant  in  ordinary 
and  common  matters,  the  Judicious  direction  wbeiieoi* 
uevertheless  is  the  wi(>est  doctrine,  for  life  consisteth 
not  in  novelties  nor  subtilities,  hut  contrariwise  they 
have  compounded  sciences  chiefly  of  a  certain  re- 
splendent or  histroiLs  mass  of  matter^  chosen  tu  give 
glory  cither  to  the  subtiUty  of  disputations,  or  to  the 
eloquence  of  discourses.  But  Seneca  giveth  an  excel- 
lent check  to  eloquence  :  Nocer  iUit  ehqucntia,  ^tu- 
bus non  rerum  cupiditatcm  facit,  sedsui.  Doctrine 
should  be  such  as  should  make  men  in  lore  nnth  the 
lesson,  and  not  with  the  teacher,  being  directed  to  the 
auditor's  benefit,  and  not  to  the  author's  commenda- 
tion ;  and  therefore  those  are  of  the  rigid  kind  which 
may  be  concluded  as  Demosthenes  concludes  liis 
counsel.  Qua  si  fcctril'ix^  non  oratorcm  duntasat  in 
prastntia  laudabitis,  sed  vosmttipsos  etiani,  ttou  ita 
muifo  post  statu  rerum  vtstrarum  meiiore.  Neither 
needed  men  of  so  excellent  jmits  to  have  despaired  of 
n  fortune,  which  the  poet  Vitgil  promised  himself, 
and  indeed  obtained,  who  got  as  much  glory  of  elo- 
quence, wit,  and  learning  in  the  expressing  of  the 
iibservations  of  husbandry,  as  of  the  hcraicaJ  acts  of 

Nee  sum  animi  duhius,  verbis  ea  vincere  magttum 
Qu<im  sit,  et  angustis  hunc  addcre  rebus  honorem. 

Georg.  iii.  2R9. 
And  surely  if  the  puqmse  be  in  good  earnest  not 
to  write  at  leisure  that  which  men  may  read  at  lei- 
sure, but  really  to  instruct  and  suborn  action  and 
active  life,  these  geoi^cs  of  the  mind  concerning  the 
husbandry  and  tillage  thereof,  arc  no  less  worthy 
than  the  hcroical  descriptions  of  virtue,  duty,  and 
felicity.  Wherefore  the  main  and  primitive  dinsion 
of  moral  knowledge  sccmcth  to  be  into  the  Exemplar 
or  l*latform  of  Good,  and  the  Regiment  or  Culture 
of  the  Mind ;  the  one  describing  the  nature  of  good, 
llie  other  prescribing  rules  how  to  subdue^  apply  and 
accommodate  the  will  of  man  thereunto. 
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The  doctrine  touching  the  Platform  or  Natnre  ctf 
<^Ofl  considfreih  it  either  simple  or  compared,  t'ilher 
toe  kinds  of  i^ooi,  or  the  dejrrco?  nf  pood:  in  the 
Ifttl4-r  whereof  those  infinite  disjmtnlions  which  were 
totichinef  the  supreme  degree  tbere<'f.  which  they 
t€rln  fflicity.  beatitude,  or  the  highest  ^od,  the 
doctrines  concemintj  wliioh  were  as  the  heathen  divi- 
nity, are  by  the  Christian  laith  dischai^d.  And, 
fts  Aristotk'  saith,  "  That  vming^  men  may  \k  liappy, 
**  but  nut  olherM'ise  but  by  hu^ie;'*  bo  we  moist  all 
acknowledge  our  minority,  and  embrace  the  (eliritf 
whiL'h  is  by  bti[«'  of  the  ftitupe  woiid. 

Five*!  therefiire.  and  delivered  from  this  doctrine 
of  the  philosophers  heaven,  whereby  they  feSgtied  an 
higilier  ele^alimi  of  man's  nature  than  wa**,  for  we  see 
rn  what  an  height  of  stile  Senrra  writeth,  Vere 
magnum,  habere  J'ragHUatem  hominh,  scfuritatem 
Dei,  we  may  with  mwe  sobriety  and  tnitb  receive 
the  rest  of  their  inquiries  and  labours ;  whcit'in  for 
the  nature  of  good,  positive  or  simple,  they  have  set 
St  down  excellently,  in  dcscribinfi;  the  forms  of  virtue 
and  duty  with  their  idtuutions  and  postures,  in  di.stri- 
bulinj:  them  into  their  kinds,  parts,  provbices,  actions, 
and  adiniiiiytrations.  and  the  like;  nay  farther,  they 
have  cuitunended  them  to  man's  nature  and  spirit, 
with  great  quickness  of  arg^umcnt  and  beauty  of  per- 
suasions;  yea,  and  fortified  and  intrenched  them,  as 
nmch  a^  discourse  can  do,  against  corrupt  and  po- 
pular opinions.  Again,  for  the  degrees  and  com- 
parative nature  of  good,  they  have  also  extvlleutly 
handled  it  in  their  tripUoity  of  good,  in  the  comparison 
between  a  contemplaliTC  and  an  active  life,  in  tlie 
distinction  between  virtue  witli  reluctation,  and  virtue 
secured,  in  their  encountei^  between  honesty  and 
profit,  in  their  fmlancing  of  virtue  with  virtue,  and 
the  like  ;  so  as  this  part  deserveth  to  be  rei»ortcd  for 
excellently  laboured. 

Notwithstanding,  if  before  they  had  come  to  the 
popxdar  and  received  notions  of  virtue  and  vice,  plea- 
sure and  pain,  and  the  rest,  tl:cy  had  stayetl  a  little 
longer  upon  tlie  inquiry  concerning  the  roots  of  good 
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and  eviU  ami  Oie  strings  of  tUose  roots,  they  had 
^Lven,  in  wxy  opinion,  a  great  liglit  to  that  which 
fuUowi?d :  and  specially  if  tiiey  had  coo^ulted  with 
nature,  they  had  made  their  doctriDes  less  prolix  aiid 
mure  profound:  which  being;  by  theiu  in  part  omitted 
and  iu  pui-t  handled  with  much  confusion,  we  will 
eiidea%uur  tu  resume  and  open  in  a  more  clear  manner. 
There  is  formed  in  every  tiling  a  double  nature  of 
goodf  the  one  as  every  thing  13  a  total  or  suhfitaotivt> 
in  it!ielf,  the  other  as  it  is  a  |>ai-t  ur  member  of  a  greater 
body;  wlicieof  the  latter  is  in  degre«  the  greater  and 
the  wortliier,  because  it  tendeth  to  tlieconsen-ution  oi' 
a  more  general  form:  tlierefore  we  see  the  iron  in  par- 
ticular symjiathy  moveth  to  the  loadstone,  but  yet  if 
it  exceed  a  certain  quantity,  it  forsaketh  the  affection 
to  the  loadstone,  and  like  a  good  patriot  moveth  to 
the  earth,  which  i^  tlie  region  and  country  of  mas^ 
bodies;  so  may  we  go  forward  and  see  that  water  and 
luas&y  bodies  move  to  the  centre  of  the  eartJi,  but  ra- 
ther tlian  to  siificr  a  divuldon  In  the  coiiUnuance  of 
nature  they  will  move  upwards  from  the  centre  of  the 
«arth,  furbaking  their  duty  to  the  eaith  in  I'egard  of 
their  duty  to  tlie  world.  This  double  natui%  of  good 
and.  the  comparative  thereof  is  much  more  en- 
graven u[Xin  man,  if  he  degenerate  not,  unto  whom  tlic 
couservaliou  uf  duty  to  the  puljlic  ought  to  be  much 
iuore  precious  tiian  the  conservation  of  life  and  bt^ing; 
accordiiig  to  tliat  memomhle  speech  of  Pompeius 
JVIagnus,  n  hen  being  in  cunmiission  of  purveyance  for 
a  famine  at  Rome,  and  Inring  di<tsuaded  with  great 
velicmency  and  iustanL*e  by  his  Incnds  alwut  him,  that 
he  should  not  liazard  liiniself  to  sea  in  an  extremity 
of  weather,  he  said  only  to  them,  Kcccsse  est  ut  catft, 
fion  ut  vivam :  but  it  may  be  truly  affirmed  that  there 
was  never  any  pliilosophy,  religion,  or  otiier  disci- 
pline, which  did  so  plainly  and  highly  exalt  the  good 
wliich  is  communicative,  and  depress  tlie  good  which 
is  private  and  jHirticular,  as  the  holy  faitli :  well  de- 
claring, that  it  was  tlic  same  Cod  that  gave  the  Cliris- 
tiaa  law  to  men.  who  gave  those  laws  of  nature  to 
Inanimate  creatures  that  we  spake  of  before ;  for  w« 
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read  that  the  elected  saiuts  of  God  have  wished 
-themselves  anathematized  and  razed  out  of  the  hook 
of  life,  in  an  extasy  of  cbantyf  and  in6nite  feeling 
[-of  communion. 

This  being  set  down  and  strongly  j)lantetl,  doth 
[  jud^e  and  deterniitie  most  of  the  controversies  wherein 
J  jiioral  iiliili)30|ihy  is  conversant.    For  fii-st,  it  decideth 
the  question  touching  the  preJerment  of  the  contero* 
plative  or  active  life,  and  decideth   it  against  Ari- 
stotle :  for  all  the  reasons  which  he  hringctli  for  the 
contemplative,  are  private,  and  respecting  the  pleasure 
tond  dignity  of  a  man's  self,  in  which  rej!jx*cts,  noqucs- 
|*ion,  the  contemplative  life  hath  the  prc-cmincncc ; 
not  much  unlike  to  that  com[>arison,  which  Pytha- 
jfforas  made  ior  the  gracing  and  magnifying  of  philo- 
[40pby  and  contemplation  ;  wlio  being  aii^ked  what  he 
,«a9.  answered.  "  That  if  Hiero  weK'  ever  at  the 
!*  Olympian  games,  he  knew  the  manner,  that  some 
1^'  came  to  try  ihdv  fortune  for  tlie  prizes,  and  some 
I/*  came  as  mercliants  to  utter  their  commodities,  and 
I."  some  came  to  make  good  cheer  and  meet  their 
•*  friends,  and  some  came  to  look  on,  and  that  he 
was  one  of  them  that  came  to  look  on."     But  men 
ttmst  know,  that  in  tlii^  theatre  of  man's  life,  it  is  I'e- 
Bcivcd  only  lor  God  and  angels  to  Ixr  lookers  on : 
neither  could  the  like  question  ever  have  Ijcen  rc^ 
,  ceived  in  the  Church,  notwithstanding  their  Pretiusd 
in  oculis  Domini  jnors  sanctorum  ejus;  by  which 
place  they  would  exalt  their  civil  death  and  regular 
professions,  but  upon  tlii-s  defence,  thnt  the  monastical 
IJife  is  nut  simply  contemplative,  but  i>erronucth  the 
[<duty  either  of  incessant  prayers  and  suppUcatinnSf 
!  .which  hath  I)een  truly  enteemcd  as  an  office  in  tlie 
Church,  or  else  of  writing  or  taking  instructions  for 
writing  concerning  the  law  of  God;  as  Moses  did  when 
he  altode  so  long  in  the  mount.    And  so  we  sec  Knoch 
^.the  seventh  from  Adam,  who  was  fclte  tii'st  contem- 
jlativc,  and  walked  w^th  God ;  yet  did  also  endow 
the  Church  with  prophecy,  which  St.  Jude  citc-tb. 
But  fur  contemplation  which  should  be  liuished  in 
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itsflf,  uithotit  casting  Iieams  upon  society,  assuredly 
dhrinity  knoweth  it  not. 

It  de*:idtth  also  ihe  controversies  bflwccn  Zcno 
and  Senates,  and  tlicir  schools  and  successions  on 
die  one  ride,  wbo  placed  fcHchy  in  virtue  simply  or 
attCTuied;  the  actions  ni»l  cxerci><^  «  hereof  do  chiefly 
embriicf'  aikI  coiktih  w>cri.ty ;  aiid  in\  the  other  ?idc, 
the  Cyr^naiiv  and  Epicmvan!!,  who  placed  it  in  plea- 
sure, nnd  niiide  virttti'.  ns  it  is  ukccI  in  sntnfr  cmnediet 
of  errors,  wherein  (ht:  llli^tl'eHs  and  the  maid  change 
hahits,  to  l>c  bnt  as  a  MTvant,  without  wliidi  plea- 
sure cannnt  lie  wrved  iiiid  iittenried:  and  the  refenned 
Isdinol  of  the  Kpicun>»ns,  «  hich  placed  it  in  serenity 
of  mind  and  fivcdom  from  p(>rtnrtKition ;  as  fl*  tbe^ 
■woidd  have  de|H).scd  Jupiter  n^nirt.  nnd  restiired  Sa- 
turn and  the  fii'st  age,  wlicn  there  was  no  mmmer 
nor  winter,  spring  nor  nutumn.  bnt  all  after  one  air 
and  seasnii ;  nnd  HeriiUis.  which  placed  felicity  in  eX- 
tingtii^hnunt  of  the  disputes  of  the  mind,  mnking* 
no  fixe<l  nnturc  of  good  and  enl,  esteeming  thing^ii 
acconiing^  to  the  cicaniess  of  the  de'sires,  or  tlie  rc- 
luctntion;  which  opinion  was  revived  in  Uie  bcnesy 
of  the  Anabaptists,  measuring  thing's  according'' to  llie- 
motions  of  the  spirit,  and  the  constancy  or  wavejing 
of  belief:  all  which  are  manifest  to  tend  to  private 
repose  and  contentment,  and  not  to  point  of  society. 
*  It  ccnsureth  also  the  phitirsophy  of  I^pictetiis, 
wliich  prcsup]ioseth  that  leltnty  must  be  placed  in 
those  tilings  which  are  in  utir  [Kiwcr,  k'st  we  be  liable 
to  Fortune  and  disturbance ;  as  if  it  wei-e  nut  a  thing 
much  more  happy  to  fail  in  good  and  virtuous  ends 
for  the  public,  than  to  obtain  all  that  we  can  wish  to 
ourselves  in  our  projH-r  fortune;  as  Consalvo  said  to 
his  soldiers,  shewing  tliL-m  Naples,  and  protesting. 
■  He  had  rather  die  one  foot  fon\ard^,  than  to  have 
•'  his  life  secured  for  long,  by  one  iuot  ol'  retreat.'' 
Wliereunto  the  wisdom  of  that  heavenly  leader  hath 
signed,  who  hath  aifimied  that  a  good  cortscieTicc 
h  a  continual  feast ;  shewing  plainly,  that  the 
conscience  of  good  intentions,  howsoever  succeed- 
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kig^  IS  a  mon;  continual  Joy  to  nattnv,  than  all 
the  provision  wlut:h  can  be  made  for  srcurity  and 
repose. 

It  ccnsiireth  likcn'i.se  that  dnise  of  philaiiO|»hy, 
which  ijrew  generiil  alwut  the  time  of  Kpictctiij»  iiki 
converting  it  inta  nn  ocnipacion  nr  profe^ion ;  as  if 
the  purpose  !mti  lioen  not  to  resist  and  exltngiiuh 
perturl>ati(ins,  hut  to  fly  And  a%'oid  tlie  causes  of 
thenri,  and  \o  sha[>e  n  parti<-ular  kind  and  course  of 
life  to  tlmt  end,  introducing  such  an  health  of  mind, 
a*  was  that  health  of  body,  of  which  Aristotle 
apeaketh  of  lU-rodicns  who  did  nothing  all  hi;*  hfe 
feog^  iHJt  intcn<l  his  health  ;  whcreaa  if  men  refer 
tiMOM^e^  to  duties  of  society ;  a^  that  heulth  of 
body  is  liest,  whieh  is  ohlest  to  endure  all  alterations 
and  extreuiLties  ;  w  like^vl'^e  Uiat  health  of  mind  is 
Dust  proper,  which  can  %q  throag'h  the  greatest 
tOnptjitiuns  and  pert urhat ions.  So  as  Uif>f;enes's 
vpiniou  is  to  he  accepted,  who  commended  not  them 
which  aljstainedf  but  thcin  wiiich  sustained,  and 
could  refrain  their  mind  in  pr^dpitio,  and  cuuld  pive 
unto  Clie  mind,  as  is  usod  in  horsemanstiip,  the  shortest 
»top  or  turn. 

Lustly,  it  censureth  the  tendemess  snd  want  of 
spplicatiun  in  liunte  of  the  most  ancieut  and  reveivnd 
philMophcn  and  philosophical  men,  that  did  retire  too 
>MsUr  from  civil  busiuess.  for  uvoidiiiH:  of  indi^itiea 
wid  itertui'bations;  whereas  the  resolution  of  meti 
tndy  moral,  ought  to  be  such  as  the  same  Consalvo 
said  the  honour  of  a  jioldier  }«hotkU]  be,  e  tela  eras- 
jtiore^  aiitl  not  so  line,  as  that  every  tiling  sliould  catch 
in  it  and  endani^r  it. 

To  i*esume  private  or  particular  good,  it  falleth 
into  the  division  of  ^oud  a^-live  and  passive :  fur  tbii 
diiferruce  of  ^ood,  nut  unlike  to  that  wliieh  amon^ 
the  Romans  was  expre^si'ii  in  the  familiar  or  huiLxhuld 
terms  oi'  Promus  and  Candiws,  Ls  furmed  bImi  in  all 
ihings,and  is  be^t  di^cl()^ed  in  the  twtt  iieveral  appetite* 
:  ^fOfOQiures :  the  one  tu  presi'rve  or  euuliiiue  tlieni- 
ntenwiandthe  othei-  tu  dilate  or  multiidy  theniMrlves; 
vbereof  the  Uittcr  M-emcth  to  be  the  WiTtliier;  for 
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in  nature  the  heavens,  which  are  the  more  worthy,  are 
the  a^at ;  and  the  earth,  which  is  the  lestt  worthy,  is 
tlie  patient;  in  the  pleasures  of  living  rreatmvg,  that 
of  generation  is  greater  than  tliat  of  food  ;  in  divine 
doctrine,  Beathts  est  dare,  <fuam  accipere:  and  in  life 
there  is  no  mnn's  spint  so  soft,  I>ut  cstoeincth  the 
effectingof  somewhat  that  he  hath  fixed  in  his  desire, 
more  than  sensuality.  Which  priority  of  the  active 
good  is  much  upheld  by  the  consideration  ofotir  estate 
to  be  mortal  and  exposed  to  fortune :  for  if  we 
might  have  a  perpetuity  and  certainty  in  our  plea- 
sures, the  state  of  them  would  advance  their  price ; 
but  when  we  see  it  is  but  Magni  asttnuimus  viori 
tardiui,  and  Ne  gtorieris  dc  crtutino,  fte*ci$  partum 
diet,  it  maketh  us  to  desire  to  have  somewhat  secured 
and  exempted  6*001  time,  which  are  only  our  deeds 
and  works ;  ax  it  said,  Opera  eorum  setfuuntur  eot. 
The  preeminence  likewise  of  this  active  gnod  is  upheld 
by  the  affection  which  is  natural  in  man  towards 
variety  and  proceeding,  which  in  the  pleasures  of  the 
sense,  which  is  the  principal  part  of  passive  good, 
can  have  no  great  latitude.  Cogita  quamdiu  eadeta 
Jeceris;  cibus,  somnuSf  luduspcr  httnc  circutum  cur^ 
riiur ;  mori  velle  non  tarttum  forfis,  out  miser,  aut 
prudenif  sed  etiamfastidiosus  potest.  But  in  enter- 
prises, purstiits,  and  purposes  of  liJe,  there  is  much 
variety,  whereof  men  arc  sensible  with  plefisure  in 
their  inceptions,  progressions,  recoib,  redintegrations, 
approaches  and  attainings  to  their  ends.  So  as  it  was 
well  said.  Vita  sine  prnposito  lavguida  ct  raga  est. 
Neither  hath  this  active  good  any  identity  with  the 
good  of  sodety,  though  in  some  case  it  hath  an  in- 
cidence into  it :  for  although  it  do  many  times  bring 
forth  acts  of  beneficence,  yet  it  is  with  a  respect 
private  to  a  man's  own  power,  glory,  amplification, 
continuance :  as  ap[)eareth  plainly,  when  it  findf  th  a 
contrmy  subject.  For  that  gigaittiiie  state  of  mind 
which  [Msscsseth  the  troublers  of  the  world,  such  as 
was  Lucius  Sylla,  and  infinite  other  in  smaller  mociel, 
who  would  have  all  men  happy  or  unhappy  as  they 
were  their  IWcnds  or  enemies,  and  would  give  form 
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to  the  world  accordiug'  to  their  own  buinnurs,  which 
b  the  tnie  theomacby,   preteiideth  and  aspircth  to 
active  ^ood,  though  it  rcitdftli  farthest  from  ^mid  of 
society,  which  we  liave  determirifd  lu  be  the  grwitcr. 
\~   To  resume  passive  good,  it  recetveth  a  subdivition 
of  conservative  and  perfective.     For  let   us  take  a 
brief  review  of  that  which  we  have  said ;  we  have 
spoken  first  of  tlie  good    of  society,  the  intention 
whci-cof  cnihi-aceth  the  form  of  human  nature,  U'here- 
oi  weare  niemlxirs  and  {K>rtions,  and  not  our  own  pro- 
per and  individual  form  ;  we  have  spoken  of  active 
pood,  and  supposed  it  as  a  part  of  private  and  parti- 
cular good.     And  rightly,  for  there  is  impressed  upon 
all  things  a  tiiple  desire  or  appetite  proceeduig  from 
love  to  themselves ;  one  of  preserving  and  continuing 
their  lorm ;  another  of  advancing  and  perfecting  their 
form ;  and.  a  third  of  multiplying  and  extending  their 
form  \»pnii  otlier  things  ;    wliereof  the  midtiplying  or 
signature  of  it  upon  other  things,  is  that  which  we 
handled  by  the  name  of  active  good.     So  as  there  lei" 
I  maineth  the  conserving  of  it,  and  perfecting  or  raising 
of  it;  wliiclt  latter  ts  the   higbei^t  degree  of  iHissive 
good.     For  to  preserve  in  state  is  the  less,  to  preserve 
with  adrancumoiit  i:^  the  greater.     So  in  rnan, 
Igheus  tst  oUU  vigor,  ct  coskitis  or'tgo. 
His  approacli  or  assumption  to  divine  or  angelical  na- 
ture is  the  perlection  of  his  form  ;  tlie  error  or  false 
imitation  of  wtiich  good,  is  thnt  which  is  the  tempest 
of  human  life,  while  man,  upon  the  instinct  of  an 
jidvancenieni  fonnal  and  essential,  is  carried  to  seek 
an  ndvanceiiient  local.      Fur  as  those  which  are  acky: 
and  find  no  remedy,  do  tumble  up  and  down  and 
I  change  place,  as  if  by  a  remove  local   they    could 
I  obtain  a  remove  internal :  so  is  it  with  men  in  nin-i 
itntion,  when  falUng  of  the  means  to  exalt'  their  na«ti 
ture,  they  ejce  in  a  jierpetual  estuafion  to  exalt  thcirt 
place.     So  then  passive  good  is,  as  uos  said,  eitbcri 
conservative  or  perfective.  "j 

To  resume  the  good  of  conservation  or  comfort, 
vhich  consisteth  in  the  fniition  of  that  which  is  agree- 
iflble  to  our  natures;  it  scemeth  to  be  tlw  most  pure  l 
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and  natural  of  pleasures,  but  yet  the  softest  and  t)ie 
tnweAC  And  this  also  ivceivetli  a  difforenc^e,  which 
hath  neither  be«-n  well  judf^ed  of,  nor  well  iuquiifd- 
Fnr  the  good  of  Irnitiuii  or  ooiitentmeiit,  is  placed 
either  in  the  sincereacss  oi'  the  fruition,  or  hi  the 
quickness  and  vigour  of  it:  tlie  one  fiii[ieriridiiced  hy 
equality,  the  other  by  vit-iasitude ;  the  one  having  less 
miKture  of  evil,  the  other  11101%  iinpi-esston  of  good. 
Whether  of  these  is  the  greater  good,  «  a  <{u&ttiDn. 
controverted  ;  but  whether  man's  nature  may  not  be 
capahh;  of  both,  Lt  a  question  not  inquired. 

The  former  quentiun  hehig  debated  between  So- 
crates and  a  sophist,  Socrates  phicing  felicity  in  an 
equal  and  constant  peace  of  mind,  and  the  .^ophisUiu 
much  de:fuing  and  much  enjoying,  they  fell  from  ar- 
gumcnt  to  ill  words:  the  sophist  saying  that  So- 
CFOttt's  fehcity  was  the  telicity  of  a  block  or  stone; 
and  Socrates  saying  that  the  sophist's  felicity  was  the 
felicity  of  one  that  had  the  itch,  whu  did  nothing  but 
itch  and  Mrratch.  Aod  both  these  opinions  do  not 
want  their  supports :  for  the  opinion  of  Socrates  u 
much  U[)beld  by  tlie  general  consent  even  of  the  Kpi* 
cures  themselves,  that  virtue  lieoreth  a  givat  |iai't  in 
felicity  :  and  if  so,  certain  it  is  that  virtue  hiith  more 
use  in  clearing  {lerturbatians,  tlian  in  compassing 
desires.  The  sophist's  opinion  is  much  favoured 
by  tlie  assertion  we  last  s])ake  of,  thnt  good  of  ad- 
vancement is  greater  than  good  nf  simple  prcservor 
tion ;  because  evrry  obtaining  a  dt^ire  hath  a  shew  ol' 
advancement,  as  motion  though  in  a  circle  hath  a 
sliew  of  progression. 

Kut  the  second  i)ucstinn,  decided  the  true  war, 
raaketh  the  former  supf^rfhious :  fur  can  it  be  doubled 
hut  that  there  arc  somo  who  take  moK*  pleasure 
in  enjoying  pleasures,  than  some  other,  and  yet  nevciv 
thrlf  V  arc  less  troubled  with  tlw  losa  or  leaving  of 
theiti :  so  as  this  same,  Xon  ufi,  ut  nou  apftctas ,  /nm 
appettrc,  ut  rion  mttuos;  »ant  artittu  pusilii  et  tiij^' 
fUntU.  Aiidit^emeth  to  iiu*  that  mostofthediA  trines 
nfthe  pbilusoplH>t&are  niuii'  iVaituliUidcautiuunrylban 
tbe  nalurp  of  things  iec|uireth:  so  have  they  ipcrcased 
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^e  fear  of  death  in  ofTerin^  to  cure  it :  for  when  ihef 
jvould  have  a  man's  whole  life  to  be  biit  a  diseiplioar 

©r  preparation  to  die,  they  must  needs  make  mr-n  thtnlt 
Uifmt  it  is  a  tenil)!?  enemy  a^inst  whom  there  is  no 
[«nd  of  preparing.     Better  saith  the  poet,  i 

Qui  Jinan  vita  ei'tranam  inter  muncra  ponat     ^> 

iSo  have  they  sought  to  make  mens  minds  toouaiform 
and  harmonical,  by  not  breaking  them  sufhciently  to 
contrary  motions :  the  reason  whereof  1  suppose  lo 
be,  because  they  themselves  were  men  dedicated  to  a 
private,  free,  and  unapplied  coin-se  of  life.  For  as  we 
LjKCupoD  the  lute  or  like  instrument,  a  ^^und,  though 
[it  |)e  sweet  and  have  shew  of  many  chants,  yet 
lireaketli  not  tlie  handtofiiieli  strange  and  hard  stops 
and  passages,  as  a  set  song  or  voluntary* :  much  after 
the  same  manner  was  the  diveraty  between  a  philo- 
t  and  a  civil  Ufe.  And  therefore  men  are  to 
the  wisdom  of  jeweUcrs,  who  if  there  be  a 
grain,  or  a  cloud,  or  au  ice  which  may  be  ground 
forth  without  taking  too  much  of  the  stone,  they  help 
it ;  hut  if  it  should  lessen  and  abate  the  stone  loo 
much,  tJiey  will  not  meddle  with  it;  so  ought  men  so 
to  procure  serenity,  as  they  destroy  not  magnanimity. 
Having  therefore  deduced  the  good  oi  man,  which 
13  private  and  particular,  as  far  as  seemetli  fit,  we  will 
now  return  to  that  good  of  man  which  respectcth  and 
beboldetb  Society,  wliich  we  may  term  duty;  because 
the  term  of  duty  is  more  ]Hx>per  to  a  mind  well  framed' 
and  disposed  towards  others,  as  the  term  of  virtue  i« 
applied  to  a  mind  well  formed  and  composed  in  itself; 
though  neither  can  a  man  understand  virtue  without 
some  relation  to  society,  nor  duty  witliout  an  inward 
dispi/dition.  This  part  may  seem  at  first  to  jiertuin  to 
science  civil  and  politic,  but  not  if  it  lie  well  ob- 
served; for  it  concenieth  the  regiment  and  govern^ 
pent  of  every  man  over  hiniself,  and  not  over  others^ 
And  as  in  architecture  the  dii-ection  of  llie  framing 
the  jiosts,  fjeanis,  and  other  parts  of  building,  is  not 
the  same  with  the  manner  nf  joining  them  and  erect- 
ing the  building ;  and  in  mechanicals,  the  lUrection' 
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how  in  frame  an  iusLrument  oren^no.iffnotlltcrame 
with  the  manner  of  setting  it  on  work  and  eunploring' 
it;  and  yet  nevei'thcless  in  cxpressiiii^  of  the  one  you 
inridently  express  the  aptiiei^  tun  tints  the  other:  ao 
the  doctrine  of  conjugation  of  men  in  society  differcth 
fruin  that  of  their  conformity  thereunta 

This  part  of  duty  is  MilH]iviiJL>d  into  two  ports; 
Uie  common  duty  of  every  man  as  a  man  or  memher 
of  a  state,  the  other  tlie  ivspective  or  special  duty  of 
every  man  in  Iiis  proici^^ioii,  voeacioti,  and  place.  The 
first  of  those  is  extant  and  well  laboured,  as  hath  been 
said.  Tlie  second  hkewise  I  may  report  rallicr  dis- 
persed, than  deficient ;  which  manner  of  di8|)ersed 
writing  in  this  kind  of  argument  1  acknuwled^to 
belicst :  for  wJio  can  take  uport  him  to  write  of  the 
proper  duty,  virtue,  challenge,  and  ri^ht  of  every 
several  vocation,  profession,  and  place?  For  although 
sometimes  a  looker  on  may  sec  more  than  a  gamester, 
«nd  there  be  a  proverb  more  arrogant  than  sound, 
•*  That  the  vale  best  discovereth  the  hill ;"  yet  there 
is  ?maU  dnuht  hut  that  men  can  write  best,  and  most 
really  and  uiutcriully  in  their  own  prolc!^^io^s  ;  and 
that  the  writing^  of  speculative  men  of  active  matter, 
for  the  most  part,  doth  seem  to  men  of  exfwrience, 
as  Fhoruiiu's  argument  of  the  wars  seemed  to  Hanni- 
bal* to  be  but  dreams  and  dota^.  Only  there  is  one 
vice  which  aceompanietii  them  that  write  in  tlieir 
own  professious,  that  tliey  luiigiiify  them  in  excess; 
but  generally  it  were  to  be  wished,  as  that  which 
would  make  learning  indeed  solid  and  fruitful,  that 
active  men  would  or  could  become  writers. 

In  which  1  cannot  but  mention,  Aoi/orifcaz/fd,  your 
majesty's  excellent  hook  touching  the  duly  of  a  king, 
a  work  richly  eonj[>ounded  of  divinity,  morality,  and 
policy,  vitb  great  aspersion  of  all  other  arts;  and 
being  in  mine  opinion  one  of  the  most  sound  and 
healthful  writings  that  I  Imve  read,  not  distempered 
in  the  heat  of  inrention,  nor  in  the  coldness  of  oegH- 
nacv;  nut  ^ick  of  bu^ne^t,  as  tliose  are  who  lose 
Monsclves  in  their  order,  nor  of  convulsions,  as  thiwc 
▼faich  cramp  in  matters  iin|iertincnt ;  not  savouring 
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0f  perfumes  and  paintinf^  as  tho^e  do  who  seek  in 
please  the  reader  more  than  nature  beorelh ;  ami 
chiefly  welJ  disposed  in  the  spirits  thereof,  bein^ 
agreeable  to  truth  and  apt  for  action,  and  far  re- 
moved from  that  natural  infirmity  whereunto  I  noted 
those  that  wiitc  in  their  own  jnofessions  to  be  sub- 
ject, which  is,  that  they  exalt  it  alwvc  measure:  for 
your  majesty  hath  truly  described,  not  a  ktnq;  of 
Assjria,  or  Persin,  in  their  external  fflory,  but  a 
JVfoses,  or  a  David,  pastors  of  their  people.  Neither 
can  I  ever  lose  out  of  my  remembrance,  u  hat  I  beard 
your  majesty  in  the  same  sacred  sjtirit  of  government 
deliver  in  a  great  cause  of  judicature,  which  was, 
'*  "^at  kin^  ruled  by  their  taws  as  God  did  l>y  the 
^  Iaw«  of  nature,  and  oug-ht  as  rarely  to  pnt  in  nse 
**  their  supreme  prerogati\'c,  as  God  doth  his  power 
"  of  working  miracles."  And  yet  notwithstanding-, 
in  your  book  of  a  free  monarchy,  you  do  well  give 
men  to  understand,  that  you  know  the  plenitude  of 
the  power  aiid  right  of  a  king,  as  well  as  the  circle  of 
his  office  and  duty.  Thus  have  I  presumed  to 
alledge  this  excellent  writing  of  your  majesty,  as  a 
prime  or  eminent  example  of  Tractates  concerning^ 
special  and  respective  duties,  wherein  I  should  have 
said  as  much  if  it  had  been  UTitten  a  thou&and  years 
sitKe :  neither  am  I  moved  with  certain  courtly  de- 
cencies, which  esteem  it  flatteiy  to  praise  in  pre- 
sence; no,  it  is  flattery  to  praise  in  absence,  that  w, 
when  either  the  virtne  is  absent,  or  the  occasion  is  alj- 
sent,  and  so  the  praise  is  not  natural  but  forced, 
either  in  tnitli  or  in  time.  But  let  Cicero  be  read  in 
Jiis  oration  pro  AtarccUo,  which  is  nothing-  but  an  ex- 
cellent table  of  CiPaar's  virtne,  and  made  to  his  face ; 
■teaides  the  example  of  many  other  rxrt^Ucnt  persons 

er  a  great  deal  than  such  obsen'crs,  and  we  will 
never  doubts  upon  a  full  occasion,  to  give  just  praises 
to  pivsenl  or  absent. 

'  But  to  return,  there  lielonpcth  farther  Kn  the  hand- 
ling of  lhi«  part,  touching  the  duties  of  professions 
ami  vocations,  a  relntivc  or  opposite   touching  the 

ids,  cautcl"!,  impostures,  and  vices  of  every  jwo- 
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icssicHi,  which  hath  been  likewise  handle.  Bufc 
how  ?  Rather  in  a  satiit;  and  cynically,  than  seriously 
and  wisely  ;  for  men  have  ratlier  soufjlit  hy  wit  ta 
deride  and  traduce  niurli  ot"  that  which  is  good  in 
professinns,  than  with  judgment  to  dificovcr  and  sever 
that  which  is  rorntpt.  I'or,  as  Solomon  soith,  he  that 
eonitth  to  seek  alWr  kno»it'<lg«  \\\\\\  n  mind  to  scorn 
and  censure,  sliall  be  sure  to  find  matter  for  his 
hunuHir,  hut  iin  matter  fin'  his  instruction  :  Qmtrenti 
dertAoyi  icicnUdffiy  ipffff  se  abscondU :  sed  st udtoso^i 
ohviam.  But  the  managinj^  nf  thin  ar^ment  wiib 
integrity  and  truth,  which  I  note  as  deficient,  seemelli 
to  nie  to  \te  one  of  tlie  l)est  forlilicntion'*  f**  honesty 
,  and  virtue  that  can  be  planted.  For,  tkn  the  f^Ie 
gueth  of  the  basi]i'«k,  timt  if  he  see  you  first,  you  die 
for  it ;  but  if  you  sec  him  firnl,  he  dielh ;  so  is  it  with 
deceits  and  evil  arts,  which,  if  they  be  first  es- 
pied, lose  their  h'fc;  but  if  th<y  prevent,  they  in- 
danger.  So  that  we  n\x  much  beholden  to  Machiavel 
and  others,  that  write  what  men  do,  and  not  what 
they  oii(![ht  to  do  ;  for  it  is  not  possible  to  Join  serpen- 
tine wisdom  with  tlie  cohimbiue  inuocency,  except 
men  know  exactly  all  the  conditions  of  the  serpent ; 
hia  basene&s  and  ^oin^  ujiun  h'la  belly^  \m  volubility 
and  lubricity,  hid  envy  and  sting,  and  the  reit; 
that  is,  all  form»  and  natures  of  evil :  for  witit- 
nut  this,  virtue  lieth  o^ten  and  unfenceit.  Nay,  an 
honest  man  can  do  no  gtwd  u])on  those  that  am 
wicked,  to  reclaim  thvm»  without  the  help  of  the 
knowlcdpi  of  e\il :  for  men  of  corrupted  mind;!  pre- 
suppose that  hone&ty  groneth  out  of  himplirity  of 
manners,  and  believing  of  preachers,  school  masters, 
and  mens  exterior  language.  So  as,  except  you  can 
make  them  [lerceive  that  you  know  the  utmi«t  reaches 
of  their  own  corrupt  opinions,  they  despise  all  nto> 
rality  ;  Non  rccipit  stiillus  vtrba  prudent itt\  nisi  ea 
dijreris,  qua-  ventanlur  in  corde  eju.i. 

Unto  this  part  touching  respective  duty  doth  also 
appertain  the  duties  iKtuet^n  ImslHuid  and  wife, 
parent  and  child,  master  and  .<iervant :  so  likewise  the 
lawii  of  fricndsliip  and  gratitude,  the  civil  bot^Lof 
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OomiKinici,  coUpjpcs  and  pfjUtic  bodies,  of  neighbcnir- 
[itood,  nnd  nil  other  {nvportitmntc  duties;  not  as 
[ttiey  arc  parU  of  ^vcmmcnt  and  society,  but  «s  to 
[the  fnuning*  of  the  inind  of'  particulai*  pei^sons. 
fv  The  ICT)4wl«(jE!*  concornini^  good  res|)t;ctin;:(  society 
\i  hl^ndle  it  «lsd<  net  simply  alone,  but  conipai^L 
Ivcly,  wtten^uMt^ibeloin^tli  the  wdi^hiri^  of  duties 
I  between  [Krrtnn  ^ttd  person.  caH«  and  case,  particular 
land  pnlilii'^  jus  hv  jwe  in  llw  procwding^  »)f  lAitiiii 
IBnitus  a^hist  his  ouii  hiiis,  which  was  so  much  ex- 
[toUed;  yet  nliat  wav  so*d  ? 

Infeiiv,  ulcuji^ue  ferent  ea  fata  mi»ores. 
'So  the  case  was  douijthil,  and  had  opinion  on  hoth 
feidw.     Again,  we  see  whm  M.  Knitu»  and  Cassius 
'  fcvited  to  a  siippei-  certain  whosie  opininns  tlicy  meant 
[to  feel,  whctlKP  tJiey  were  fit  to  be  mmie  their  asse- 
ss, And  cast  foi'th  the  qnestjon  totichingthe  IcilHn^ 
>f  a  t>Tant  Mnjf  an  tmirpcr,  they  were  divided  in 
'pinion,  some  iioldincrthat  stnitudc  was  thecNtreme 
oT  evils,  and  othei'S  that  tyranny  was  l>etlei'  than  A 
tivil  war ;  and  a  number  of  the  like  cases  thei*  are 
tif  cuinjuirative  duty  :  amongst  Ahich  tliatufaUotherx 
'Is  the  moi^t  frequent,  where  the  question  h  of  a  great 
dctd  of  good  to  en5ue  of   a  ^niall   injustice,  which 
jilason  of  Thessaha  detennineil   a^.iin^t   the   truth: 
^Jttigua  aunt  injuste  fadenda,  ut  muUa  Juste  fieri 
Ipossint.  But  the  reply  is  i^ood,  Auctorem  pretsefttis 
jitstititt  habts,  9ponsorem  Jutunt  non  iuihrs  ;  nien 
must  pursue  things  which  are  just  in  present,  and 
leave  the  future  to  the  divine  pnivideiice.     So  tlien 
*e  [rass  on  from  this  general  part  toucliin*  the  ex- 
I  ^mplar  and  dcHcription  of  good. 
1^     Now  then'Fore  that  we  have  spoken  of  this  fruit  ofoci 
[life,  it  remaineth  to  sjieak.  of  the  husbandry  tliat  I>f. *""»■• 
[longeth  thereunto,  without  wliich  part  the  ftwmcr 
''leemcth  to  1>l-  no  Ix'tler  than  a  fair  image,  or  statua^ 
'■which  is  beautiful   to  contemphite,  but  is   without 
fife  and  niotiuti :  wltereuiito   Aristotle  himself  sub- 
Krlbeth  in  thcije  w  ords,  Nccessc  est  scihcet  de  vtrtute 
dicere.  tt  quid  sit^  et  tx  quihus  gignatur  InutiUemtn 
"  tjuertt^viriutemquidem  TKKScuctjuhenitceaulem 
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tfns  nodos  et  xua.f  ignorare:  non  cntrn  de  virtute  taiu 
turrty  qua  specie  sit^  quarendum  est,  sed  et  quomodo 
mi  copiam  faciat  ;  utrumque eitim  volumus,  etrem\ 
ipxam  nossc  et  ejus  compotesjteri :  hoc  autctn  ct  vottt 
non  iuccedet.,  nisi  sciamus  et  ex  quibus  et  quomoda. 
In  such  full  uonLs  and  with  such  iteration  doth  he  in* 
nilcnte  this  i)firt ;  so  saith  Cicero  in  grent  conimcndfl* 
tion  of  Cnto  the  second,  that  he  had  applied  hiniselt'to 
philosophy,  ffon  ita  disputandi  catisa^sed  ita  riwwrf/* 
And  although  the  neglect  of  our  tinvs,  wherein  fcv 
men  do  hold  any  consultations  touching  the  ivfomia* 
tion  of  their  life,  as  Seneca  crtcellenlly  saith,  Dc  par- 
tibtts  vita  quisqtte  detiberatj  dc  summa  ttcmoy  may 
malce  tlds  part  seem  superfluous;  yet  I  mu^t  concUtdo 
with  that  aphorism  of  Hippocrates,  Qui  gravi  morba 
correpti  dniores  non  snitiunttiis  mens  tSi^rotat;  they 
need  medicine  not  only  to  assua^  tltc  di!»ease,  but  to 
awake  the  sense.  And  if  it  be  fiaid,  that  the  cure  of 
men.s  minds  belon^th  to  sacred  divinity,  it  is  mc^t 
truei:  hut  yet  inornl  philosophy  may  be  preferred  unto 
her  as  a  wise  servant  and  humble  handmaid.  For  $s 
the  Psalm  saith,  that  the  eyes  of  the  handmaid  look 
perpetuailj/  towards  the  mistress,  and  yet  no  doubt 
many  things  aiv  left  to  the  discretion  of  the  handmaidj 
to  discern  of  the  mistress's  will ;  so  ought  moral  phi- 
losophy to  give  a  constant  attention  to  the  docti*incs 
of  (livinity,  and  yet  so  as  it  may  yield  of  herself, 
within  due  limits,  many  sound  and  profitable  ilL- 
rcctions. 

Tliis  part  therefore,  because  of  the  exceUeucy 
thereof,  I  cannot  but  find  exceeding  strange  that  it  is 
not  reduced  to  wniten  inquiry,  the  rather  because  it 
consistcth  of  much  matter,  wherein  Iwth  spt^ech  and 
action  is  often  conversant,  and  sucli  wherein  the 
common  talk  of  men,  which  is  rare,  but  yet  conteth 
Bometimes  to  pass,  is  wiser  tlian  their  books.  It  is 
reasonable  therefore  that  we  propound  it  in  the 
more  particularity,  both  for  the  worlhioess,  and  be- 
cause we  mayac(juit  ourselves  fur  reporting  it  defi- 
cient, which  seeineth  almost  incmlible.  and  is  other- 
fti:>e  conceived  and  presupposed  by  Uiose  tUeiasulv^s 
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that  have  written.  We  will  llierefore  enumerate 
some  Iteads  or  (joints  thereof,  tbut  it  may  appear  tlw 
jtter  what  it  is,  and  whether  it  1)C  extant. 
V'lTiU  iherefone,  in  this,  as  in  all  thin^  which  are 
practical,  wc  ouglit  to  ra.st  ttp  our  Brctnint,  what  is  in 
our  poft  fT,  and  what  not ;  lor  the  one  may  he  dealt 

with  hy  way  of  altcrntion,  hut  the  otht*r  iiy  way  of 

HK>plicalloa  only.  TIk  husbandman  cannot  cotmnand, 
^EeiUii-r  the  nature  of  the  eartli,  nor  the  seasons  of  tJic 
^Kreather,  no  more  can  the  physician  theconstitutiioi  of 
^Bbe  {Hitient,  nor  the  variety  of  accidents.  So  irrtlie 
cultiiiv  and  cure  of  the  tiiiiid  of  man.  two  things  aiv 
witliout  uur  conmiand  ;  points  uf  nature,  and  {wints 

Jiortunc :  for  to  the  basis  of  the  one,  and  the  coikIi- 
s  of  the  other,  our  work  is  limitetl  and  tied.     Jif 
things  therefore,  it  is  leil  unto  us  to  proceed  by 
jpUcation. 

J'inccnda  est  omnis  foriuna fererrdo : 
id  w  likewise. 

Vincent  est  omnis  nafura  ferendo. 

tut  when  that  we  .speak  of  suftcrinji;,  wedonots))Mk 

f  a  duU  and  ncf^ectcd  suflerinf^,  hut  of  a  wise  and 

idustrioug  suHbring,  which  droweth  and  contrircth 

"use  and  adviintii^  out  of  that  whirh  s<'emeth  adverse 

Pjind  cuntraiy,  which  is  that  prnperly  which  we  coll  ac- 
^mmodating  or  apiUying'.  Now  the  wisdom  of 
iq}pUcation  restetii  principally  in  the  exact  and  dis- 
tiiict  knowledge  of  the  prect^dent  state  or  disjinsitinn. 
Unto  which  we  du  apply  ;  for  we  cannot  fit  a  garment, 
except  we  first  take  measure  of  the  body. 

Ho  tlieu  the  first  ;u-ticle  of  lliis  knowledge  is  to  set 
down  sound  and  (rue  distributions,  and  descriptions  of 
the  several  characters  and  teni|jers  of  mens  nature* 

|{ind  dispositions,  specially  having  regard  to  those 
Uifiorences  which  are  most  radical,  in  licing  the  foun- 
Rains  and  causes  of  the  rest,  or  most  fi'e(|Uent  in  eon- 
^uri^uce  or  commixture;  wherein  it  is  not  (he  hand- 
iing  of  a  few  of  them  in  passage,  the  better  to  descrilw 
the  mediocrities  of  virtues,  that  can  satisfy  this  inten- 
tion: for  if  it  deserve  to  be  considered,  "  that  there 
"  arc  minds  u  hicb  arc  proportioned  to  g^^t  mattery 
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*''an(l  othci-s  to  smntl,"  which  AiiiMttle  liandlrth  «r 
(Mf^ht  to  hitvt'  hiintlled  liy  tlie  nnme  nf  nnpmnimjty, 
doth  it  not  dcsene  as  well  to  bt?  considcrrd,  **  thnt 
"  tliPTC  are  niinds  prnportioni'd  in  ititcnd  mnny 
*•  matters,  and  other*  to  few?"  So  that  some  nut 
divide  tht'msplvps,  oUkts  ran  porclinnro  do  exactly 
well,  hiit  it  mnst  \w  bnt  in  few  tiling  at  onw ;  and 
sothrrp  cnmcth  to  I)p  b  nnrrott-nws  ot'  mind,  as  weJI 
as  u  pusUlniiiinitv.  And  it^nin.  "  thnt  Rome  minds 
••  are  proifirtioned  lo  thnt  Avhich  may  be  dif-patchrt 

*  at  onco.  or  uitJiir  «  short  rcuim  of  time ;  mhcis  t* 

*  that  ■fthich  hepin*  afar  off,  and  is  to- bo  won  with 
?•  length  of  puiMtiit," 

Jam  turn  fentlittjuefovet^rte.  -  ■ 

"So  that  there  may  be  fiUy  said  to  be  a  lonpanimitj^ 
which  is  commonly  ako  aKcrihed  to  God  as  a  ma^a- 
nimit)-.  So  farther  de&cned  it  to  be  considered  by 
Aiistotle,  *^  that  there  is  a  dispo^tion  inconversutiou. 
*•  supposing  it  in  thinj^  whieh  do  in  no  sort  touch  w 
**  concern  n  man's  sc\ff  to  sooth  and  please;  and  adis- 
•*  position  contrary  to  contraiUrt  and  cross:"  and 
descrvelh  it  out  much  belter  to  be  conRiderrd,  "  thnt 
•*  there  is  a  disposition*  not  in  conversation  or  talk,  b»it 
"  hi  matter  of  more  seriouB  nature,  and  siippAsing"  it 
"  still  in  things  merely  inditFerent,  to  take  pleasure  in 
**  the  good  of  another,  and  a  dispostition  contraritri-ic, 
**  to  tai^e  dinaste  at  the  pooti  of  nnothor?"  which 
is  that  properly  which  wo  call  ^uod-iiatnre  or  ili- 
nature.  benignity  or  matignily.  And  therefore  -I 
cannot  sufficiently  marvel,  that  this  part  of  knowledge* 
touching  the  several  characters  of  natures  and  dispo- 
sitions, should  be  omitted  both  in  morulity  and  policy, 
considering  it  isof  sogi^eat  ministry  and  sup]>edilatinii: 
to  theni  Ixith.  A  man  ^llaU  And  in  tlie  traditions  of 
astrulogy  some  pretty  and  apt  divisions  of  mens  na- 
tures, accditliug  to  the  pivdrjuiinniires  of  the  planets  ; 
lovers  of  (juiet,  lovers  rtf  action,  lovers  of  victorj", 
lovers  of  honour,  lovers  of  pleasure,  lovers  of  arts, 
lovers  of  change,  and  so  forth.  A  man  shall  find  in 
the  uisest  sort  of  these  relalions,  whirh  the  Italian!* 
make  toucliing'  conclaves,  the  natures  of  the  several 
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iCardiRttlA  ImiKtsottiely  and  lively  fmihted  forth ;  a  man 
liall  meet  with,  in  every  day's  conference,  the  de- 
loniinatiniis  of  sensitive,  dry,  formal,  renl,  humourous, 
rlaiii.  hmmo  di  prima  impretsioncy  huomo  di  ultima 
hnpvKSstone^  and  the  like  :  and  yet  ncverthek'-ss  tJiis 
kind  of  observations  wandereth  in  words,  liut  xf.  mA 
fixed  in  im^uiry.  For  the  distinctions  arc  found,  many 
|-©f  them,  but  we  conclude  no  precepts  upon  them: 
^licrcin  our  fault  \a  the  greater,  because  both  hutory, 
)oesy,  and  daily  ex[)eht:uce,  are  as  goodly  fields  where 
ot»crvatioiL<j  prow ;  whereof  we  make  a  few 
ies  to  hold  iu  our  hands,  but  no  man  bringetb 
tern  to  the  con^^onary,  that  receipts  might  be 
[snade  of  them  for  the  use  of  life. 

Of  much  like  kind  are  those  impressions  of  na- 
ire^  which  are  imposed  upon  the  mind  by  tlie  sex, 
*by  thii  age,  by  tlie  region,  by  l\ealth  and  sickness,  by 
beauty  and  deformity,  and  tho  like*  which  ore  inhe- 
rent, and  not  extent ;  and  again,  those  wliich  are 
caused  by  extern  fortune ;  a^  sovereignty,  nubility, 
obscuiv  birth,  riches,  want,  magistracy,  privatenesa, 
prosperity,  adversity,  constant  fortune,  varioble  for- 
tune, rising  per  sa/tum^  per  gradus,  and  the  like.  And 
thci^efore  we  s^-e  that  Plautus  maketh  it  a  wonder  to 
'see  on  old  man  I)eneficcnt,  benignitas  hujus  ut  adoies- 
cetituii  est.  St.  Paul  concludeth,  that  severity  of 
diiicipline  was  tn  he  u>;ed  to  the  Cretans,  Increpa  cot 
dure.,  upon  the  disposition  of  their  country,  Cretemet 
temper  mc/idaces,  rnalte  bestia,  ventres  pigri.  Saliust 
noteth.  that  il  is  usual  with  kings  to  de»ii-e  contra* 
dictories;  Sed pkrum^ue  regiee  voiuntates,  ut  vehc 
■VtenUs  sunt,  sic  mobiles,  s^pefjfue  ipsa  sibi  adverse. 
Tacitus  olwerveth  how  rarely  raising  of  the  fortune 
mendeth  the  dispu^Jtion,  Stdus  Vespasianus niutatuMin 
inelius.  Pindarus  maketh  an  observation,  that  gi-eat 
,  .and  -^udden  fortune  for  the  most  part  defeateth  men, 
iiui  miignam  ftitcitatem  cojicoquere  tton  possunt.  So 
ilie  Psalm  sheweth  it  is  more  easy  to  keep  a  measure 
in  tlie  eujiiying  of  fortune,  than  in  the  increase  of 
fortune:  JJivitiasiaJJinafit,nolitccorapponere.  These 
observations,  and  the  like,  I  deny  not  but  are  touched 
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a  little  by  AriBUAle,  as  in  pas^jagCi  in  his  Rhetoiicit, 
and  ai'C  handled  iu  sonic  scattCTed  discourseii ;  but 
they  were  never  incorporated  into  moral  pliilosophy, 
to  which  tbey  do  essentially  appertain ;  as  the  know* 
Jedge  of  the  diversity  of  grounds  and  moulds  doth 
to  agricuituro.  and  the  knowled^  of  the  divcisity  of 
coniplesuons  and  constitutions  doth  to  the  phynciao ; 
•exoqit  we  mean  to  follow  the  indiscretion  of  em- 
jHrics^  which  minister  the  same  medicioos  to  all 
patients. 

Anotlier  article  of  tliis  knowledge,  is  the  intfuiry 
dMiching  tile  ulfectious ;  fn-  as  in  iiiedicining  (^  tlie 
kod^,  it  is  ia  order  5rst  to  know  the  divers  com- 
plexions  and  constitutions;  sticoodly,  the  diseases; 
«3h1  U-stly,  the  cures  ;  ^  iu  mediciniiig  of  the  mind, 
after  dcnowledge  df  the  divers  dianictci-s  of  mens 
■natures,  it  fuUuweth,  in  order,  to  know  the  diasaam 
4sd  infirinities  of  tJie  niind,  wliidi  are  nu  other  than 
4he  perturbatiouK  aud  distem|)ers  of  tlic  afifections.  For 
as  the  ancient  [toliiiciiins  in  [lopular  estates  were  wont 
io  compare  tlte  people  to  tiie  soa^  and  the  orators  ta 
the  winds,  because  as  the  sea  would  of  itsdi'  be  calin 
and  quiet,  if  the  winds  did  rot  move  and  troidiie  il ; 
«o  bbcipeople  would  be  peaceabkr  and  tractable  if  the 
wifliliiiiiii  evtors  did  not  set  them  in  working  and 
agitation:  so  it  may  be  fitly  said,  that  tfoe  mind  in 
4he  nature  thereof  would  be  temperate  and  stayed,  if 
ibe  afit:ctluiui.  as  winds,  did  not  put  it  into  tumuk 
and  pertwrbatiou.  And  here  again  I  find  strange  as 
•faaiare,  that  Aristotle  should  have  written  divers 
^wfl»nes  of  Ethics,  and  never  handled  the  ofleclions, 
whidi  is  the  pnncipal  subject  thereof;  and  yet  in 
-his  Rhetorics,  where  they  are  considered  but  collate- 
rally, and  in  a  second  degree,  as  they  may  be  moved 
fay  si}eech,  he  findeth  place  for  them,  and  handleth- 
them  well  for  tlte  quantity  ;  but  where  their  true  place 
is,  he  prvtermiliL'th  tliem.  For  it  is  nut  ids  disputa- 
•tions  aliout  pleasure  and  [loin  tiiat  can  satisfy  this 
inquiry,  no  mure  than  he  that  should  generally  hfludie> 
the  natiire  uf  light,  can  be  said  to  handle  the  natios 
«f  colours ;  for  pleasure  and  pain  are  to  the  partial- 
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•lar  affections,  as  Uf^ht  is  to  particular  colours.    Better 
'ilbard^  I  suppose,  had  the  Stoira  talom  in  this  orgu- 
:  ncDt,  as  far  as  [  can  gather  by  that  which  we  have  at 
jecond  hand.     But  ret,  it  is  like,  it  was  after  their 
•ntannpr,  rather  in  siibtilty  of  definitions,  which,  in 
M  subject  of  this  nature,  arc  but  curiosities  than  in 
active  and  ample  descriptions  and  observations.     So 
'likewise  I  find  s»injc  particular   writings  of  an  ele- 
gant nature,  touching  some  of  the  affections ;  as  of 
anger,  of  comfort  upon  adverse  accidents,  of  tcnder- 
jiew  of  countenance,  and  other.     But  the  poets  and 
writers  of  histories  are  the  best  doctors  of  tliis  know- 
■ledge.  where  we  may  find  paintwl  forth  with  gi-eat 
liie,  how  affections  are  kindled  and  Incited  ;  and  how 
pacified  and  refrained ;    and  how  again  contained 
j£rom  act.  and  iartlier  degree ;    how   they   disclose 
-tliemselves ;  how  they  work;  how  they  vary;  how 
tthey  gather  and  fortify ;    how  they  are  inwrapped 
one  within  another;  and  how  they  do  fight  and  en- 
counter one  with  another ;  and  other  tlie  like  par- 
'<ticularities.    Amongst  the  which,  this  last  is  of  spe- 
iCtal  use  in  mora)  and  d^il  matters :  how,  T  say,  to 
jset  affection  against  affection,  and  to  master  one  by 
another,  even  as  we  use  to  hunt  beast  with  beast,  and 
-fly  bird  with  bird,  which  otherwise  percasc  wc  could 
not  so  easily  recover:    upon  which  foundation  is 
erected  that  excellent  use  of  prfPfriium  and  pesrta, 
-whrrcby  civil  states  consist,  employing  the  prwlomi- 
nant  affections  of  fear  and  liope,  for  the  suppret^ing 
.and  bridling  the  rest,     for  as  in  the  government  of 
states,  it  is  sometimes  necessary  to  bridle  one  faction 
with  another,  so  it  is  in  the  government  within. 

Now  come  wc  to  those  points  which  arc  withm  our 
own  command,  and  have  force  and  o()eration  upon  the 
.mind,  to  affect  the  will  and  appetite,  and  to  alter 
manners :  wherein  they  ought  to  have  handled  cus- 
tom, exercise.  Iiabit,  education,  example,  imitation, 
emulation,  company,  friends,  praise,  reproof,  exhor- 
tation, fame,  laws,  books,  studies  :  these  as  they  have 
determinate  use  in  mor;dlties,  from  these  the  mind 
.suffereth,  and  of  these  are  such  receipts  and  regiments 
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compounded  and  described,  as  msy  serre  i6  recover 
or  pres^n'c  the  health  and  good  estate  of  the  mind, 
as  far  fts  pcrtaineth  to  "human  medicine ;  of  n  hich 
numbur  we  will  insUt  upon  some  one  or  two,  as  an 
exam|jle  of  the  rest,  hecaxise  it  were  too  lonjf  to  pro- 
secute all ;  and  therefon:  we  do  resume  custom  and 
haliit  to  speak,  of. 

The  opinion  of  Aristotle  seemeth  to  me  a  nefi'lisfent 
opiuioi),  tlial  of  tliuso  Ihin^^  wJiich  consist  by  na- 
ture, nothing  can  be  cliang^'d  by  custom ;  usin^  Ibr 
example,  that  if  a  stone  be  throwu  ten  Uiousand 
limes  up.  it  will  not  learn  to  ascend,  and  tliut  by 
often  seeing  or  hearing,  we  do  not  learn  to  hear  or 
see  the  iM^tter.  For  tliou^  tliis  principle  be  true  in 
tlun;;s  \\hi.-rt:tii  nature  is  peremplurj',  the  reason 
whereof  wc  cannot  now  stand  to  discuss,  yet  it  is 
otherwise  in  thijigs  wherein  nature  adiuittcUi  a  lati- 
tude, for  lie  might  t>ec  that  a  strait  glm'c  will  come 
more  easily  on  with  use ;  andtliat  a  wand  will  by  use 
bend  otherwise  than  it  fjrew ;  aud  that  by  use  of  the 
voice  we  speak  louder  and  stronger ;  and  that  by  use  of 
enduring  heat  or  cold,  we  endure  it  the  better,  and 
the  hke :  wliich  latter  ^lort  liave  a  nearer  resemblance 
unto  tliat  subject  of  maniferi  he  handlnth.  than  ihoae 
iustances  which  heoUedgeth.  But  altowini^  his  con- 
clusioUt  that  viiiucs  and  vices  consist  in  liabit,  be 
ought  so  nmch  the  nioit;  to  have  taught  the  maimer 
of  superinducing  that  habit :  ibr  there  be  many  pre- 
cepts of  the  wise  ordering  the  exercises  of  the  mind, 
as  there  is  of  ordering  the  exercises  of  the  body, 
whereof  we  will  recite  a  few. 

The  first  shall  be,  that  we  beware  we  take  not  at 
the  first  either  too  high  a  strain,  or  too  weak  :  for  if 
too  liigh  in  a  diffident  nature  you  discourage ;  in  a 
uoufidcnt  nature  you  breed  an  opinion  of  facility,  and 
80  a  sloth  :  and  in  all  natures  you  bret^  a  farther 
expectation  than  can  hold  out,  and  so  an  insatisfactiun 
in  the  end:  if  too  weak  of  the  other  side,  you  may 
Dot  look  to  perform  and  overcome  any  great  task. 

Another  prec-ej>t  is,  to  practise  all  things  chiefly 
at  Iwu  severul  times,  (he  one  when  the  miiiid  is  beat 
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disposed,  the  otliu-  when  it  is  womt  di^tposed;  tliAt 
bj  the  oue  you  may  gain  a  great  nte\}.  Uy  the  other 
you  may  work  out  the  knots  and  »tonds  of  the  iiiiiul. 

lAod  make  the  luiddle  tiiticit  the  more  easy  and  plvji- 

I  saut. 

Anotlier  precept  is  tlial  which  Aristotle  ntentioimlli 

\hy  the  way,  which  is,  to  bear  ever  towaids  the  cou- 
trary  extreme  of  that  wheivunto  we  are  by  iiAlui-e 

i inclined:  like  unto  the  rowing  a^inst  the  stream^  or 

|Miakiiign  wand  stratglit,  by  binding  him  conti-ary  lo 
his  natural  crookedness. 

Another  precept  is,  that  the  intud  is  brong'ht  to 
any  thiuf^  better,  and  with  more  sweetness  and  hnp- 

ipiness,  if  that  whei*eunto  you  fu^tcnd  be  not  Imit  in 

'  the  intention,  but  tanqudtn  aliud  agendo,  beratise  of 
Uie  natural  hatred  of  the  mind  against  nccessit}'  and 
constraint.  Many  other  axioms  there  are  touching 
tlie  managing  of  exercise  and  custom  ;  which  lieing 
80  conducted,  doth  prove  indeed  another  miture ;  but 

ibciug  governed  by  chance,  doth  commonly  prove  but 
an  ape  of  nature,  ami  bringeth  foilh  tTiat  which  is 
lame  and  counterfeit. 

So  if  wc  should  handle  books  and  studies,  and  what 

[influence  and  operation  they  have  upon  manners,  are 

I  there  not  divers  precepts  of  (^leat  caution  and  direc- 
tion appertaining  tbereuuto?  Did  not  one  of  the 
fatheiii  in  great  indignation  call  poesy  vimwt  dtemo- 
fiUiHt  lN:cau.sc  it  incrcasetti  temptation:*,  pertui'ba- 
tions.  aud  rain  opinions?  Is  not  the  opinion  of 
Ai'istotle  worthy  to  be  regarded,  whereui   be  saith, 

I*"  lluit  young  men  ore  no  fit  auditors  of  moral  phi- 

[■*  losophy,  Iiecause  they  are  not  settled  from  the 
**  boiling  heat  of  their  afiections,  nor  attempered  with 
'•  linm  imd  experience?"  And  doth  it  not  hei-eaf 
come,  that  those  excellent  books  and  discourses  of 
the  ancient  writers,  whereby  they  have  persuaded 
unto  virtue  most  effectually,  by  representing  her  in 
state  and  majr»ty ;  and  popular  opinions  against  vir- 
tue in  tbeir  (uu-asites  coats,  6t  to  be  scorned  and  de- 
rided, are  of  ?o  Uttle  effect  towards  honesty  of  life, 

L|i^*t:ause  they  ore  nut  rea4t  and  involved  by  mep  in 
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their  mature  and  settled  3'^ars,  but  ranfined  almost  to 
hoys  and  beginners?  But  is  it  not  true  also,  that 
muchless  youn^  men  arp  fit  auditors  of  matters  nf 
policy,  till  they  have  Iieen  thnjtighly  seasoned  in 
relitpon  and  morality,  lest  their  judgments  lie  car- 
njpled,  and  made  apt  in  think  that  there  are  no  true 
differences  of  things,  hut  ncrordin^  to  utility  and 
fortune,  as  the  verse  descnbeit  it  ? 

Prosperum  tt  fcUx  icdm  virtus  xocatur. 

And  again. 

liU  cruccm  prctium  sccleris  tutit,  hkdfndems : 
which  the  poets  do  speak  satirically,  and  in  indigna- 
tion on  virtue's  Iwhalf:  but  booksofpolio'do  speak  it 
seriously  and  poritK'ely;  for  it  so  plea?etli  Machiavrf 
to  say,  "  that  if  Caesar  had  been  overthrown,  he  would 
"  have  been  more  odious  tlmn  ever  w  as  Catiline :"  as  if 
there  had  Iwen  no  diflerence,  but  in  fortune,  between 
a  very  fury  of  lust  and  blood,  and  the  most  excellctrt 
spirit,  his  ambition  rtsen-ed,  of  the  world  ?  Again,  is 
there  not  a  caution  likewise  to  be  given  of  the  doc- 
trines of  moralities  themselves,  Some  kinds  of  them,  lest 
they  make  men  too  precise,  arrogant,  incompatible, 
as  Cicero  saith  (if  Cato  in  Mnrvo  Catone :  Hac  bona, 
^aa'videmus,  dtvinaet  egregia^ipsuis  itcitote  esse  pro- 
pria :  tjufe  fionnunquam  re^uirimus,  ea  sunt  omnia 
non  a  rtnturn,  scd  a  magistro  f  Many  other  axioms 
and  advices  there  arc  touching  those  proprieties  and 
effcctH,  which  studies  do  infuse  and  instil  into  man- 
ners. And  so  likewise  is  there  touching  the  use  of 
all  those  other  points,  nf  company,  fame^  laws,  and 
the  rest,  which  we  recitecl  in  the  beginning  in  the 
doctrine  of  morality. 

But  there  is  a  kind  of  cultinv  of  the  mind  that 
seemeth  yet  more  accurate  and  elaborate  than  the 
rest,  and  is  built  itpon  this  groimd  •  that  the  minds  of 
all  men  are  sometimes  in  a  state  more  perfect,  and  at 
other  time«  in  0  state  more  dei>raved.  The  purpose 
therefore  of  this  practice  is,  to  fix  and  cherish  the 
good  hnur«i  of  the  mind,  and  (o  obliterate  and  take 
forth  the  evil.  The  fixing  of  the  good  hath  been 
practised  by  two  means,  vovs  or  con&taiit  resolution^ 
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■  maA  olaervoncps  or  exercises  ;  which  are  not  to  be  re- 
gudcd  90  madi  in  themselves,  as  because  tliey  keep 

I  the  mind  in  continual  obedience.  The  obttlnation 
of  the  evil  hatli  beeo  practised  hf  two  meaof^  SORM 
kind  of  redemption  or  expiation  of  that  vrhicfa  is  past, 
aiKi  an  int-eption  or  account  de  tt&oo,  for  the  time  to 
come :  but  this  part  Memeth  sacred  and  religious*  and 
jwitl;^ ;  for  all  good  moral  phUocopfay,  as  was  said,  ia 
but  an  handmaid  to  reli^on, 

Wherefoi-e  we  will  conclude  wkb  that  last  point, 
irhicb  IB  of  all  other  means  the  moet  comjxmdious 
and  summary ;  and,  afjain,  the  moet  nolite  aEid  e^Tec- 
tual  to  the  reduciu^r  of  the  mind  unto  virtue  and  ffood 
estate ;  which  is.  the  electinf^  and  propounding^  unta 
8  mon's  s<-lf  good  and  virtuous  ends  of  his  life,  such 
as  maj  be  in  a  reasonable  sort  within  his  compass  ta 
attain.  For  if  tliese  two  thin^  be  suf^sed,  that  a 
man  set  l)efore  him  honest  and  ^ood  ends,  awl  agam 
that  he  be  resolute,  constant,  and  true  unto  them; 
it  will  follow,  that  he  shall  mould  himaelf  into  all 
▼irtue  at  once.  And  this  is  indeo!  like  tlie  work  of 
nature,  whereas  the  other  course  is  like  the  work  of 
the  hand :  for  as  when  a  carver  makes  an  image,  ba 
^apt*^  only  that  part  whereupon  lie  worketh,  as  if  h< 
be  upon  the  face,  that  part  wtiicli  shall  be  the  body 
if  but  a  rude  stone  still,  till  such  time  as  he  comes  to 
it :  but.  contrariwise,  when  nature  makes  a  flower 
•r  living  creature,  she  formcth  rudiments  of  all  tl>e 
parts  at  one  time  :  so  in  obtaining;  rirlue  by  habit. 
while  a  man  practiseth  temperance,  he  doth  not  pro- 
fit much  to  fortitude,  nor  the  like  :  but  when  he  de* 
dicuteth  and  applicth  himself  to  good  ends,  look, 
what  virtue  soever  the  pursuit  and  passage  towards 
those  ends  doth  commend  unto  him,  he  is  invested  of 
a  precedent  disposition  to  conform  himself  there* 
onto.  Which  state  of  mind  Aristotle  doth  excel- 
lently ex[iress  himself,  that  it  ou^it  Tiot  to  he  called 
TirtuDiM  but  divine :  his  W(H^5  are  these  :  Tminanitati 
antem  conseutajieum  est,  opponere  cam,  y«tf'  supra 
humanitatem  est,  heroicam  sive  divittam  virtutem. 
And  a  little  aiter^  Nam  i4t  ferte  ne^ue  vitiwn  neque 
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virttu  est^  sic  neifue  Dei.  Sed  hie  tfuitkm  ttiftw  aliiua 
fuiddam  virtute  estj  Hie  aliud  quiddam  a  vitio.  And 
therefore  wp  mtiy  see  what  cel^ilnde  nf  honour  IMinius 
Secundum  nttrii)utcth  tn  Trajan  in  his  funeral  ora- 
tion ;  where  he  said,  **  that  men  needed  to  make  no 
"  nlher  prayers  to  the  f^ods,  but  tlint  thev  would  oon- 
"  tinue  na  good  lord^  to  tiieni  na  'i'mjan  had  In-en  ;" 
M  if  he  had  not  been  only  an  imitation  of  divine  na- 
ture, but  n  pattern  of  it.  Hot  these  be  heathen  und 
profane  passages,  having  but  a  *.liadow  of  that  dinne 
state  of  mind,  which  reit|pon  and  the  holy  faith  doth 
conduct  men  unto,  by  imprinting  u]>on  their  souU 
charily,  which  is  exrellently  railed  (he  bond  of  ptr~ 
fectiont  because  it  comprehendeth  and  fasteneth  qU 
virtues  t'other.  And  as  it  is  defiantly  iiaid  by  Me- 
iiander,of  vain  love,  which  is  but  a  laLe  iniitalion  of 
divine  lore.  Jmor  melior  sophista  lato  ad  humanam 
vitam,  that  love  teacheth  a  man  to  carry  himself  bet^ 
ter  than  the  sophist  or  preceptor,  which  he  caLleth 
left-handed,  because,  with  all  his  rules  and  preceplions, 
he  cannot  form  a  man  so  dexterously,  nor  with  that 
facility,  to  prize  hiuiseif,  and  ^iveni  himseli',  nn  love 
can  du :  So  certainly  if  a  mairs  mind  be  truly  iiir 
fluned  with  cliarity,  it  duih  work  him  !;uddenly  into 
greater  [wrfection  than  all  the  doctrine  of  moiuliiy 
cao  do,  which  is  but  a  sophist  in  comparison  of  the 
other.  Nay  farther,  as  Xenophon  ubserved  tndyt 
that  all  other  affections,  though  they  j-»i>e  the  mind* 
yet  they  do  it  by  distorting  and  uiKnmeliness  of  ec- 
stasies or  excesses ;  but  only  love  doUi  exalt  the 
mind,  and  nevertheless  at  the  ^ame  instant  dolh  set- 
tle and  comiKwe  it:  so  in  all  other  excclleDcieSi 
though  they  advance  nature,  yet  they  are  subject  to 
excess.  Only  chanty  adniittetb  no  excess;  fur  so 
we  see,  by  aspiring  to  be  like  God  in  power,  the 
ani^els  transg;ressetl  aUi\  fell :  Ascendam,  it  ero  Atmitis 
Altissnno  :  by  a.^pirin^  to  be  like  God  in  knowledge, 
man  transpv^sed  and  fell ;  £ritisticut  Dii,  scienter 
btmum  et  malum  :  hut  by  n^piiing  to  a  similitude  of 
Gud  ill  goodness,  or  Inve,  neithi-r  man  nor  angel 
ever  traosgresscdr  or  shall  transgress.    For  unt^  that 
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.  imilatioQ  we  are  called ;  Oiligtfe  inimicos  vestros,  bC" 
iffefacitc  eis  qui  oderunt  vos^  et  orate  pro  pcrsequen- 
iibus  et  calumnumt'tbux  voSf  ut  stfu  JiUi  Patru 
vestriy  ^ui  in  ccelij  eat,  tfui  solem  suum  orin  Jacit 
^Jiuper  bonus  et  raaios,  et  jtiuit  super  Juntos  et  injuitot,, 
ism  iu  ihe  lii'st  plutforiii  oi  the  divine  nutui'e  itbclft  the 
licaiiu'n  j-eligiou  sj)eakelli  thus,  Optit/ius  Aiaximu*  ; 
and  the  sacred  Scriptures  thus,  JJiset'icordia  ejut 
iupcr  omnia  opera  ejus. 

Wliereforc  I  do  conclude  this  pari  of  moral  know-. 
,  Icd^t  concerning  the  culture  and  reg:lment  of  the 
niiiid;  wherein  if  any  man,  considering-  the  {tartSi 
thereof,  w  Jiich  I  have  enumerated,  do  judge  that  my-, 
.labour  is  but  to  coUect  iutu  au  art  or  science,  that 
which  hath  liecn  pretermitted  by  others,  as  matters  of 
common  sense  and  experience,  he  jiidgeth  nxU  :  but 
OS  Philocrates  sported  with  Demosthenes,  "  Vou  may 
','  not  marvel,  Athenians,  that  Demosthenes  and  I 
V  do  differ,  for  he  drinketh  water,  and  I  drink 
"  wine."  And  like  as  we  read  of  an  ancient  parable* 
of  the  two  f^atcs  of  sleep, 

.  Stuit  geminte  somni  porta,  quarum  altera  fertur 
•  Comea,  qua  veris  Jacilis  datur  cjlUus  umhris: 

jIUera  candenti  pei-fecta  nitan  ikj/hanto, 

Sed/alsa  adcaium  imttunt  imomma  manes : 
So  if  we  put  00  sobriety  and  attention,  we  shall 
6nd  it  a  sure  maxim  in  knowledge,  that  the  more 
pleasant  liquor  of  wine  is  \.Uv.  mure  vaporous,  and 
the  braver  gate  of  ivory  sendeth  forth  the  faber 
diieams. 

But  we  have  now  concluded  that  general  part  of 
human  philosophy,  which  comtempluteth  man  segre- 
gate, and  as  he  consistcth  o^  body  and  spirit.  AVherein 
we  may  farther  note,  that  there  »eemeth  to  be  a 
relation  or  conformity  between  the  good  of  the  mind 
nnd  the  good  of  the  limly.  For  as  wr  flivided  the 
t  good  of  the  body  into  heidth,  beauty,  strength,  and 
pleasure ;  so  the  good  of  the  mind,  inquired  in  ra- 
tional and  moral  knowledges,  tL-ndtLli  to  thi-s,  to  make 
the  mind  sound  and  without  [Kirturbation ;  beautiful 
and  graced  with  decency  ;  and  strong  and  agile  Jbr  all 
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duties  of  lilb.  These  thre*,  as  hi  tfte  ftixly,  so  m  thtf 
mfaid,  seMom  meet,  and  cotnmonty  set^r.  For  it  iff 
eWay  to  obsen-e,  that  innny  hnve  stmrtjth  tii"  wit  and 
courngf,  but  hnve  nrithrr  hrakh  front  pfrtnrtmtions, 
nof  any  beauty  or  decenry  in  their  doings;  sowe 
atr«it*  have  an  rlcgartry  and  finmCTs  of  carriagr,  wbidi 
hsfwo  neither  soundness  of  hnrerty,  nor  suhstanoe 
of  snfRricncy :  and  some^  a|jain  hare  honest  ami  rCA 
formed  minds,  that  can  neither  hwome  tfienwdlvrt, 
nor  inftnn;»e  business.  And  sometimes  two  of  them 
netU  and  rarely  a!f  tftrec.  As  fer  jrfcastrre,  wc  har* 
likewise  dotertnincd,  that  the  mind'  OB^ht  not  to  be" 
reduced  to  stupid,  bnt  to  retain  pfcftsure ;  confined' 
rather  hi  the  subject  of  it,  than  in  the  strength  and* 
v^ottf  of  it.  f 

Crrn,  Knowledge  is  conversant  about  a  stibject 
wliirh  of  all  nthejs  is  inoyt  immcrseil  in  fiiatter,  and 
hardliest  redntxrf  In  axiom.  Nevertheless,  as  Cato 
Ibe  wfntor  sHid,  "  that  the  Romans  ^"ete  like  sheepj 
*'  for  that  a  man  mij^^ht  better  drive  a  flock  of  th*m, 
*•  than  one  of  thctn ;  for  in  a  flock,  if  you  could  get 
"  but  some  few  ^  ri^ht,  the  rt?st  would  fbllOfW :" 
so  in  that  rewi>eet  mirrnl  jrhilnftophy  i^  more  difficile 
than  policy.  Afjain,  moral  philosiTphy  propoundeth 
10  iteelf  the  fhtmirlf;  of  internal  pjodncss ;  but  civU 
knowiedp?  requireth  only  an  extrma!  gnodncss ;  fbr 
that  na  to  society  strffiteth.  And  thcrcfiire  it cometh  oft 
to  pass  that  there  be  evil  tirtcs  in  good  g«v<rmments : 
for  so  we  find  in  the  holy  story,  when  the  kings  weiV 
good ;  yet  it  is  added,  Sfd  adhuc populus  non  dtrc.rerat 
cor  suuTrt  ad  Dominant  Dettmpatrtim  siiorum,  Aga!i^ 
slates,  as  great  engines,  move  slowh*.  and  are  not  so 
*on  put  out  of  frame :  tor  as  in  I'lgJ'pt  the  seven 
good  ycwrs  sustained  the  seven  bad  ;  so  govemmentu 
for  a  time  well  ^Toiinded,  do  bear  out  errors  follow- 
ing. But  the  resolution  of  pai-ficular  pci-sons  is  more 
sirddenly  sabrerted.  These  respects  do  somewhat 
qualify  the  extreme  difficult^'  of  civil  knowledge. 

This  knowledge  hath  three  parts,  according  to  the 
three  summary  actions  of  societj%  which  are  Conver- 
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5Eition,  NVgotiatimt,  and  Govermnpnt.  For  mart 
seelceth  in  society  comfort,  me,  and  protection :  and 
they  be  thm?  wisdoms  of  diver?  nntiires,  wliich  do 
oftewse^er;  wisdom  of  behaviour,  urisdom  of  business. 
and  wiwfoirt  of  state. 

The  wisdom  of  conversation  ong^ht  not  to  be  over 
much  affectCif,  but  much  h«?s  despised :  for  it  hath 
not  onff  an  honour  in  rtself,  but  an  influence  also  into 
business  and  government.  'J'he  poet  saith,  Ntc  •culfW- 
destrue  verba  fua.  A  man  may  destroy  the  fbrce  of" 
hE*  rt-ords  with  his  countenance :  so  may  he  of  hi* 
deetfs,  ?aith  Cicero,  recommending"  to  his  brother  af- 
fabfKty  and  ca.sy  acccsy,  Nil  interest  habere  ostium 
aperttim,  xultum  clnuntm.  "  It  is  nothing  won  td  * 
•'  admit  men  uTth  an  open  door,  and  to  receive  HtW 
"  witli  a  shut  and  reseiTed  countenance."  So,  » tf 
sc*.  Attfcuy,  before  the  first  interview  between  Caesar 
and  Cicero.  t)ie  war  dependjug.  did  seriously  advise 
Cicero  touching-  the  composing  .ind  ordering-  of  his 
cotmtenance  and  f^estufe.  And  if  the  Ktivemment  of 
the  countenance  be  of  such  effpct,  much  more  is  that 
of  the  ^cerh,  and  other  carriage  n[iperlaining  to 
coTT+ersation ;  the  trno  model  whereof  sCemeth  to  mc 
well  expressed  b}'  ?. ivy,  though  not  meant  fhr  this, 
purpOTt ;  Ne  atU  arrogft?is  vidcar^  out  ahno.rius;  guo- 
ritin  sitentm  est  atiert(e  libertatis  obiiti^  alteram  siur: 
'*  The  sum  of  Ijehavinnr  is  to  retain  a  man's  own  dig- 
*'  nity,  without  intruding  npnn  the  liberty  of  others.** 
On  the  other  side,  if  bi-hnviour  and  outward  car- 
riaj^e  be  intended  too  much,  first  it  mny  pass  into 
affectation,  and  then  Quid  dtfoiinius  ttuam  sccnam  in 
vitam  transfer  re,  to  act  n  man's  life?  But  although 
it  proceed  not  to  that  extreme,  yet  it  consiimeth  time, 
and  employeth  the  mind  too  mnch.  And  tliereforc 
a»  we  ose  to  adrise  voimg  students  from  company 
keeping,  by  saving,  Amici,  funs  temporis ;  so  cer- 
tainly the  intending  nf  the  discretion  of  behaviour  is 
a  great  thief  of  meditation.  Again,  such  as  are  ac- 
compli<^hed  in  lliat  form  of  urbanity,  please  themselves 
in  it.  and  seldom  aspire  to  higher  virtue ;  whereas 
tliose  that  havt:  defuct  in  iC  do  seek  cumcUuess  by  re-  * 
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putatioD  ;  for  wiiere  reputation  is,  almost  every  thing 
becometh ;  but  where  that  is  not,  it  must  be  supplied 
by  puntos   and  compUnieTitK.      Again,  there  is  no  , 
greater  impediment  of  Action,  than  an  aver-curious 
obser\'.mce  of  decency,  and   the  guide  of  decency, 
vhich  is  time  and  season.     For  an  Solomon  saith. 
Qui  respicit  ad  venios  non  scminat  ;  et  qui  rapicil  , 
ad  tiuhes,  non  mctet :  a  man  must  moke  his  op-  , 
portunity  a^  oft  as  find  it.     To  conclude ;  behaviour  , 
seemcth  to  me  as  a  g-arracut  of  the  mind,  and  to  have 
the  condilions  of  a  garment,    l-'or  it  ought  to  be 
made  in  fashion  ;  it  ought  not  to  be  too  curious ;  it  . 
ought  to  be  shaptfd  so  as  to  set  forth  any  good  mnldng 
of  the  mind,  and  hide  any  deformity ;  and  above  all,  ^ 
it  ought  not  to  be  too  strait,  or  restrained  for  exercise 
or  mutiun.     But  Urn  part  of  civil  knowledge  hath 
been  elegantly  handled,  and  therefore  I  cannot  re« 
port  it  fur  deficient. 

Tfie  w  isdum  toucliing  Negotiation  or  Business  hath 
not  been  hitliertu  collected  into  writing,  to  the  great  , 
derogation  of  learning,  and  the  professors  of  learning. 
For  from  this  root  springeth  chiefly  that  note  or 
opinion,  which  fay  us  is  expressed  in  adage  to  this  , 
eflect ;  that  there  is  no  great  concurrence  lietwren 
learning  and  wisdom.  For  of  tjie  tiiree  wisdoms 
which  we  hsTe  set  down  to  pertain  to  civil  life,  for 
wisdom  of  behaviour,  it  is  by  learned  men  for  the 
most  ]>ai'l  despised,  as  an  inferior  to  virtue,  and  an 
enemy  to  meditation ;  fur  wisdom  of  government^  , 
tliey  acquit  themse-lves  well  when  tliey  are  called  to 
it,  but  that  hap|}cneth  to  few ;  but  for  the  wisdom 
of  business,  wherein  man's  life  is  most  conversant, 
there  be  no  books  of  it,  exrept  some  few  scattered 
advcrtiiiements,  that  have  no  proportion  to  the  mag- 
nitude of  this  subject.  For  if  books  were  written 
of  ttiis,  as  the  other,  I  doubt  not  but  teamed  men, 
with  mean  exix-rience,  would  far  excel  men  of  long 
expeiience.  without  learning,  and  outJihoot  them  to 
their  own  bow.  , 

Neither  needeth  it  at  all  to  be  doubted,  that  tlus,  , 
knowledge  should  be  so  variable,  oa  it  fallctb  not;) 
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wider  precept;    for  it  is    much   1e«s  infioitc  thftQi 
sctence  of  government,  which,  we  wc,  is  lalwurcfVl 
4nd   in  some  part   reduced.      <)f  this  wisdom,   it 
seemeth,  some  of  the  ancient  Romans,  in  thu  suddes 
and  wisest  times,  were  professors;    for  Cicero  re-^ 
porteth.  tliat  it  was  then  hi  use  fur  senators  that  had' 
name  and  opinion  fur  general  wise  men»  as  Conmca-1 
nius,  Curius.  Laelius.  and  many  others,  to  walk  a1 
certain  hours  in  the  place,  and  to  ^ve  atidletice  14 
those  tliat  nuuld  use  their  advietr;  and  that  the  paiw^ 
(tiailar  citizens  would  resort  unto  them,  and  consult 
with  them  of  the  marnago  of  a  dauf^htcr,  or  of  the 
tFrnpluyiug  of  a  son.  or  of  a  purchase  or  bargain, 
or  of  an  accusation,  and  every  other  occasion  inci- 
dent to  man's  Life.     So  as  there  is  a  wisdom  of  coun- 
ael  and  advice  even  in  private  cases,  arising  out  of 
an  universal  iusigltt  into  the  affairs  of  the  woHd; 
ntvliieh    is  used  indeed    upon    particular   cases  pro- 
pounded, but  is  gathered   by  general  observation  of 
cases  of  like  nature.     For  so  we  see  iu  the  book 
which  Q.  Cicero  writeth  to  his  brother,  De  pelitionc 
comulatiis,  being  the  only  book  of  business,  that  1 
know,  written  by  the  ancients,  although  it  concerned 
jB  particular  action  then  on  foot,  yet  the  substance 
^thereof  consisteth  of  many  wise  and  politic  axioms, 
which  contain  not  a  temporary,  but  a  perpetual  di- 
•rection  in  the  case  of  popular  elections.     But  chiefly 
•we  may  see  in  those  aphorisms  which  have  place 
amongst  divine  writings,  composed  by  .Solomon  the 
•king,  of  whom  the  Scriptures  testify,  that  his  heait 
was  as  the  sands  of  the  sea,  encompassing  the  world 
and  all  worldly  matters :  we  see,  I  say,  not  a  few  pro- 
found and  excellent  cautions,  precepts,  positions,  ex- 
tending to  much  variety  of  occasions ;  whereupon  we 
:will  slay  a  while,  offering  to  consideratiwi  some  num- 
her  of  examples. 

Scd  et  cunctis  scrmombtis,  qui  dicantur,  fie  ae- 
comtnodes aurem  tuam,  ne  forte  audias  serxum  iuum 
tnalediceiitcm  t'tbi. 

Here  is  i-ecommendcd  the  provident  stay  of  inquir)- 
sti  tlut  which  we  woidd  Ik-  loath  to  find  ;  as  it  was 
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judged  great  wisdom  in  Pomptius  Magnus  that  he 
burned  Sortoriu^'s  papers  un}>erused. 

P'ir  sapitmt  ji  cum  stuUo  contcuderity  give  irOM' 
€4Uur,sive  ritkai,  non  invenict  requiem. 

t^erc'  is  deiteribed  the  {^ival  disatlvmita^  which  a 
rwwe  nmn  hatii  in  undeitukinj^  a  lij^ht^^r  person  than 
Jkimsclf,  which  is  such  $n  en^a^inent,  as  whether 
4  man  turn  the  mattar  to  jest,  or  turn  it  to  heat^  or 
(howsoever  lie  change  co]»y,  he  cfw  wo  ways, quit  hiin- 
jeir  well  of  it 

Qui  delicate  a  pueritia  nuirit  Servian  tttum,  posiea 
seiitiit  cum  conti^mdcem. 

il&e  is  signified,  that  if  a  man  tief^in  too  .hlgfa  a 
pitch  in  his  favours,  it  doth  conunuuly  end  in  un- 
Jdndncss  and  unthankliilnes?. 

VidiMi  vir.um  vehcem  in  opere  iuo,  coram  regibut 
^ubity  nee  crii  inter  igmbiks. 

Here  is  ebsecved.  that  of  all  i^rtues  for  lit^ing  lo 
hoQour>  quickness  of  dispatch  is  the  best ;  for  supe- 
-fion  many  tiqtes  Itjve  not  to  have  tho^e  tlu.\v  eraplo>'. 
too  deep  or  too  sufficient,  but  ready  and  diligent. 

Vidi  cuitctos  viventes,  qui  amhulant  sub  sole,  cum 
adolcjvente  secundo,  ffui  cvmurgi/  pro  ca. 

Here  is  expnufi^^  that  which  was  noted  by  SjUa 
.first,  and  after  biin  by  Tiberius ;  Plures  adorant 
aoUvi  arienlcm^  quam  occtdeutrm  vtl  meridia/tum. 

Si  spiritus  piitestatcm  habentis  ascendent  super 
rf«t  locum  tuum  ne  dimiaerist  quia  curatm faciei  oos' 
tare  pecvata  maxima. 

Here  caution  is  ^ven,  that  itpou  displeasure,  re- 
tailing is  of  all  oouRtes  the  uufittest ;  fijr  a  man  leaveth, 
Uiin^^.^  at  worst,  and  depiivelh  himself  of  means  to 
make  ttieni  better. 

£rat  civitas  paroa^  et  pauci  in  ea  viri ;  venit  con^ 
tra  earn  rex  magnuSy  et  vadavit  cam^  instru^titque 
fmmUioms  per  gyrumy  et  perfect  a  e9t  obsid'w ;  in- 
vent usque  €»t  in  ea  vir  pauper  et  sapiens^  et  liberavit 
•tam  per  mpientiam  snam,  et  nullus  deinceps  recor^ 
datus  est  hominis  ill'tu^  pauperis. 

Here  the  corruption  of  states  b  set  (brth,  that 
esteem  no^  virtue  or  Dicrit  longer  than  tliey  have  uw 
of  it. 
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MoUis  reipotuio  fyaagit  iram. 

Mere  is  noted,  that  sUtrnce  or  to\x^\\  answer  exac- 
pcratelb ;  but  an  answer  present  and  temperate  pa- 
ci^etli. 

Iter  pigrorum,  quasi  gepes  ip'mnrum^ 

lluru    is    liviily  i^|)rcsuoled  liuw   laborious  sloth 
proveth  in  the  eud ;  for  when  tliiii^^s  are  ddt-rred  to 
k;  last  instaot,  aud  nothing'  preijared  beforehand, 

ery  step  findeUi  a  brier  or  an  impediment,  which 

tclieth  or  stopjteth, 

Meiior  est^kis  oratiofiis,  ifuam  prittcipium. 

Here  is  taxed  the  vanity  of  foiinal  six^akei^,  that 
study  more  about  proTaces  and  iiKhiccmeiits,  than 
u  the  conclusions  and  issutfs  of  speeeji. 

Qui  cognoscit  in  Judicio  fimcniy  non  Item  facit; 
te  et  pro  buccdla  pants  dcixri^t  veritatain. 

Here  is  noted,  that  a  ju(|<rt^  were  belter  be  a  bribtir, 
itlian  a  respecter  of  ]>ers4>ns;   for  a  corrupt  jud^ 
iffendetb  not  so  lightly  as  a  tacile- 

^7r  pauper  caiuwnians  paitfteres,  simiUs  est  im- 
\kri  vehemently  i»  quo  paraiHrJatncs. 

Here  is  expreseed  the  extremity  of  ncce^tons  &%■■ 
^tortion^,  tigui-ed  in  the  ancient  ilnble  oi'  the  fuU  and 
the  hungry  horse-leech. 

l'Q$ii  turOatus  pcdc,  ct  vena  corrupts,  est  Justus 
cadcns  coram  intpio. 

Here  b  noted  that  one  judicial  find  eNempInr  ini- 
quity in  the  face  of  the  world,  doth  trouble  the  foun- 
tains of  justice  more  than  many  pai-ticular  injuries 
passed  over  hy  eonnivant^e. 

Qui  suiitrahit  aiiquid  a  patre  et  a  matre,  et  dicit 
■hoc  non  tste  peccatum,  partiu-ps  est  homicidit. 

Here  is  noted,  that  whereas  men  in  wrunginf?  their 
best  friendy,  use  to  extenuate  their  fault,  as  if  tliey 
fni^it  presume  or  be  bold  u|Km  theui,  it  doth  con- 
trariwise iudeed  aggravate  their  fault,  aud  tunietb  it 
Jcrom  injury  to  impiety. 

JNoli  esse  amicus  homvni  iracwido,  ntc  amhuiata 
Si4m  hotnitte  furioso. 

Here  caution  is  given,  that  in  the  election  of  our 
i^iejids  we  do  piincipaUy  avoid  those  which  are  im- 
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patient,  as  those  that  will  espouse  us  to  mnny  fjictions 
and  rjnarrels. 

(ini  cnnturbat  domum  siiam,  pwsidebit  ventum. 

I  lere  is  noted  that  in  ilomestiral  soparntinns  and 
breaches  men  An  promise  to  tht-mselvrs  quieting  oi* 
Iheir  mind  and  t-ontenfinent.  Init  still  they  are  de-  '] 
ceived  of  their  ex|)ectation,  and  it  tumeth  to  wmd.i 

Filhts  sapiens  ttttijicat  patrem  :Jtiius  vero  stultih 
•mitstitta  est  matri  sua:. 

Here  is  distinguished,  that  fathers  have  most  com- 
fort of  the  fjood  proof  of  their  sons ;  but  motheni 
have  most  di5:comfi)rt  of  their  ill  iTroof,  liecause  wo- 
men have  little  disccrninff  of  virtue,  hut  of  fortune. 

Qui  ctlat  delictum,  qtuerit  amicitiam  ;  *trf  fui 
altera  senmne  repetit,  scparat  fcedcratos. 

Here  caution  is  given,  that  reconcilement  is  belter 
managed  by  an  amnesty,  and  passio^  over  that  which 
IS  past,  than  Ly  apologies  and  excusations. 

In  oinni  optre  bono  erit  ahundantia  ;  ubi  autem 
verba  sunt  piurima,  ibi  frequenter  egestas. 

Here  is  noted,  tliat  wo»^  and  discourse  abound 
most  where  there  is  idleness  and  want. 

Primus  in  sua  causa  Just  us  ;  scd  venit  altera  pari, 
et  inquirit  in  eum. 

Here  u  observed,  that  in  all  causes  the  first  tale 
pof!sesseth  nmch,  in  e>uch  sort,  that  the  pivjudice 
thereby  wrought  will  Iw  hardly  removed,  except  some 
abuse  or  falsity  in  the  Jnfunnatiori  lie  detected. 

Verba  bilinguis  quasi  simplicia^  et  ipsa  pcrvcwuttt 
ad  interiora  veutris. 

Hei'e  is  di!itiii;>iii5hcd,  tliat  flattery  and  in&iuua* 
tion»  which  f^eemeth  set  and  artificial,  siiiketh  not 
far;  but  (hat  entereth  deep  wliich  hath  shew  of  na- 
ture, liberty,  and  simplicity. 

Quierudit  derisurem,  ipse  sibi  vijuriam  factt ;  ei 
^ui  arf^mt  inipium,  stht  viacuiam  gcnerat. 

Here  raulioti  is  given  how  ive  icndei*  reprehension 
■io  arrogant  and  st.'ornfid  natures,  whose  manner  ii  to 
esteem  it  lor  coniuin'  !y,  and  acf<»rdingly  to  return  it. 

Da  sapie/tti  occamnem^  et  additur  ei  sopientia. 

Here  is  distinguished  the  wisdom  brought  into 
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habit,  and  that  wliidi  is  but  rerbal,  and  swimming 
only  in  cnicelt ;  I'ur  the  one  ujMti  the  uccasiuii  pre- 
sentctl  is  quickened  and  redoubled,  the  other  is 
atii.i/ed  and  confused. 

QuotiwJo  in  aquh  raplendent  vutius  prospicieti^ 
tiurn,  sic  corda  hominum  manij'esta  sunt  prudent ibus. 

Ht're  the  mind  of  a  wise  man  is  compared  to  a 
^as.^  wheruin  tlie  imaged  of  all  diversity  of  natui-es 
and  customs  are  represented,  fi-om  vhicfa  reprcscnte- 
tiuu  proceedelh  thnt  application, 

Qui  sapit,  itinumeris  moribus  aptus  erit. 

Tliii^i  have  I  staid  somewhat  longer  upon  these 
sentencxii  poUtic  of  Solomon  than  is  agreeable  to  tlie 
proportion  of  an  example,  led  with  a  desire  to  give 
aulhurily  to  this  paj-t  of  knowledge  whirh  I  noted  as 
deficient,  by  so  excellent  a  precedent;  and  have  also 
attended  them  with  brief  observations,  such  as  to  my 
understanding  ofter  no  violence  to  the  sense,  though 
I  know  they  may  be  applied  to  a  more  divine  use; 
hut  it  is  allowed  even  in  divinity,  that  some  interpre- 
tations, yea  and  some  writings,  have  more  of  the 
eagle  than  others ;  but  taking  tliem  as  instructions 
for  life,  they  might  have  rcct;ive<l  large  discourse,  if 
I  would  liave  broken  tliem  and  illustrated  them  by 
deducements  and  examples. 

Neither  was  tins  in  use  only  with  the  Hebrews, 
but  it  is  generally  to  be  found  in  tlie  wisdom  of  the 
more  ancient  times;  that  as  men  found  out  any  ob- 
servation that  they  thought  was  good  for  life,  they 
would  gather  it  and  express  it  in  parable,  or  apho- 
rism, or  fable.  But  for  fables,  they  were  vicegerents 
and  supplies  where  examples  failed:  now  that  the 
times  al^Mmd  with  history,  the  aim  is  better  when 
the  mark  is  olive.  And  therefore  the  form  of  writing, 
which  of  all  others  is  the  fittest  for  this  variable  ar- 
gnment  of  negotiation  and  occasions,  ts  that  which 
Macbiavel  chose  w  isely  and  aptly  for  government ; 
namely,  discourse  upon  histories  or  examples :  for 
knowledge  drawn  fi*esldy,  and  in  our  view,  out  of  par- 
ticulars, knowcth  the  way  best  to  particulars  again; 
and  it  hath  much  greater  life  for  practice  when  the 
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di«coun>c  atteiidi'Ui  u[>on  the  example,  than  when  the 
example  attendeth  upon  the  discourse.  For  this  is 
no  point  of  Older,  as  It  secineth  at  hn>t,  but  of  sub- 
stance ;  for  when  the  example  is  the  ground,  being 
set  down  in  an  history  at  lorgt*.  it  is  set  down  with 
uli  circ  urn  Stan  ees,  which  may  sometimes  controul  th« 
discour^  thereupon  made,  and  iwrnetimes  supply  it  as 
a  very  pattern  for  action  ;  whereas  the  examples  al- 
ledged  for  the  discourse's  sake,  are  cited  succinctly, 
and  without  particularity,  and  carry  a  servile  aspect 
toward  the  discourse  which  they  are  brought  in  to 
itiake  ^'ood. 

But  this  difiercnce  b  not  amiss  to  be  remembered, 
that  as  history  of  times  is  the  best  ^j^und  for  discourse 
ot'  ^overumeut,  such  as  Alachiavel  handleth,  so  htKtury 
of  lives  is  the  most  proper  for  discourse  nf  business, 
because  it  is  more  conversant  in  private  actions  Nay* 
thene  is  a  .ground  of  di&cotirse  fur  this  purpose  fitter 
than  them  both,  which  is  discourse  upon  letters;  such 
as  arc  wise  and  wcij^hty,  as  many  arc  of  Cicero  ad 
Atticum,  and  others.  For  letters  have  a  great  and 
more  particular  representation  of  business  than  either 
chroniclt-s  or  lives.  Thus  have  we  spoken  both  of  the 
matter  and  form  uf  tliis  part  of  civil  knowled^,  touch- 
ing negotiation,  which  we  note  to  be  deficient. 

But  yet  there  is  another  part  of  this  part,  which 
difi'ci-eth  as  much  from  that  whereof  we  have  sjx^en, 
as  taperc  and  Btbi  saperc  ;  the  one  moving  as  it  were 
to  the  circuniFcrcncc,  the  other  to  the  centre :  for  there 
ifi  a  wisdom  of  counsel,  and  again  there  is  a  wisdom 
of  pressing  a  man's  own  fortune,  and  the)'  do  some- 
times meet,  and  often  sever:  for  many  are  wise  in 
their  own  ways  that  are  weak  for  government  or  coun- 
sel; like  ants,  which  is  a  wise  creature  for  itself, 
but  very  hurtful  for  the  garden.  This  wisdom  the 
Romani!  did  lake  much  knowledge  of:  Nam  pot  sa^ 
pieiii,  saith  the  comical  poet.  Jirtgtt  fortutiam  sibi  ; 
and  it  grew  to  an  adage,  Faber  quisque  fortune  pn>- 
pria :  and  Livy  attributeth  it  to  Cato  the  first,  in  hoc 
vira  tattta  vU  animi  et  ingenii  inerat^  ut  quocunque 
loco  naius  f&uif  sibt  ipse  fort unam  facturus  vidt' 
retur.  5 
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This  conceit  or  position*  if  it  be  too  much  declftred 
and  professed,  hath  been  thought  a  thing^  fmpoUtic 
■nd  unlucky,  sl%  was  observed  in  Timotheiis  the 
'Athenian  ;  who  having-  done  many  great  servires  to 

;he  estate  in  his  ^remment,  and  giving  an  account 
thereof  to  the  people,  as  the  manner  was,  did  con- 
clude every  particular  with  this  clause.  "  and  in  this 
**  fortune  had  no  part."  And  it  cante  so  to  pass  that  he 
never  prospered  in  any  thing-  he  took  in  hand  after- 
tvards;  for  this  is  too  high  and  too  amf'jant,  savour- 

ig  of  that  which  Ezekiel  saiih  of  Pharaoh,  Dicu, 
^Tluviux  est  7neuJi,  et  egn  feci  memelipsum :  or  of  that 

hich  another  prophet  speaketh,  that  men  offer  sacri- 
Jices  to  their  nets  mid  snares ;  and  that  which  tht 
poet  expresseth, 

Dextra  mihi  Deus,  et  telunu  quod  missile  iihro. 
Nunc  adsint : 
For  these  confidences  were  ever  unhallowed,  and 
nnfaleased :  and  therefore  tliosc  that  were  great  poli- 
ticians  indeed  ever  ascribed  their  suceesses  to  their 
felicity,  and  not  to  their  skill  or  virtue.  For  so  Sylla 
surnamed  himself  FcUt  not  Magnus'  so  Caesar  said 
to  the  master  of  the  ship,  Casarem  portas  etjortu- 
nam  ejus. 

But  yet  nevertheless  these  positions,  Faber  quisqtte 
forluna  sua;  Sapiens  dominabitur  astris ;  Invia 
virtuti  nulla  est  via,  and  tlie  like,  being  taken  and 
used  as  spurs  to  industrj*,  and  not  as  stirrups  to  inso- 
lency,  rather  for  resolution  than  for  presumption  or 
outward  declaration,  have  been  ever  thought  sound 
and  good,  and  are,  no  question,  imprinted  in  the  great- 
est minds,  who  are  so  sensiWe  of  this  opinion,  as  they 
can  scarce  contain  it  within :  As  we  sec  in  Augustus 
Caesar,  who  was  rather  diverse  from  his  uncle,  than  in- 
ferior in  virtue.how  when  he  died, he  desired  his  friends 
about  him  to  give  him  a  Plaudite,  as  if  he  were  con- 
scient  to  himself  that  he  had  played  his  part  well  upon 
the  stage.  This  part  of  knowledge  we  do  report  alw 
as  deficient ;  not  but  that  it  la  practised  too  much,  but 
it  hath  not  been  reduced  to  writing.  And  therefort 
lest  it  ^ould  seem  to  any  that  it  is  not  comprehen- 
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F«bet  for-  sible  by  axiom,  it  b  requisite,  as  we  did  in  tl)e  farmer, 
S""'b!"  ^*''  **  ^^  down  some  Iieads  or  passage*  of  it. 

Wherein  it  may  ai)[)ear  at  the  first  a  new  and  un- 
wonted ai'^ment  to  teach  men  how  to  raise  and 
make  their  fortune :  a  doctiine,  wlierein  evtry  man 
perchance  will  be  ready  to  yield  hiinsfU'a  (lisci[jlc  till 
he  seeth  difficulty  ;  for  fortune  layeth  as  heavy  impo- 
sitions as  virtut*.  and  it  is  as  hard  and  stvcre  a  thing' 
to  be  a  true  |K)litician,  as  to  be  truly  mural.  But  the 
handling  thereof  concerneth  learwiuf^  givatly,  both  ift 
lioiiour  and  in  sul>stancc :  In  huiiour,  Ijecanse  prag- 
matical men  may  nut  ^  away  with  an  opinion  thaC 
learning  is  like  a  lark,  that  can  mount,  and  sing,  and 
please  lierself,  and  uotliiufr  else;  but  may  know  that 
she  lioldctl)  a}t  well  oi'  the  ha^vk,  that  can  soar  aloft, 
and  can  also  descend  and  sliike  upon  the  prey.  In 
substance.  I>ecause  it  is  the  pcrfcet  law  of  inquiry  of 
truth,  "  that  nothing'  be  in  the  globe  of  matter,  which 
**  should  not  1m-  likewise  in  the  globe  of  crystal,  as 
"  form  ;"*  that  is,  that  there  be  nut  any  thing  in  being 
and  actinn,  which  sliould  not  l>e  drawn  and  collected 
into  contemplation  and  doctiine.  Neither  doth  learn- 
ing admire  or  esteem  of  tliis  arcliitecture  of  fortune, 
otlierwise  than  as  of  an  inferior  work :  for  no  man*s 
fortune  can  be  an  end  wortiiy  of  his  being,  and  many 
times  the  wnrthiest  men  do  al>andon  tlielr  fortune 
w  illingly  fur  better  respects ;  but  nevertheless  foitune, 
as  an  oi-gan  of  virtne  and  merit,  dcservcth  the  consi- 
demtion. 

i-'init,  therciore,  the  piicccpt  which  I  conceive  to  be 
most  summary  towards  tlie  prevailing  in  furtune,  is  to 
obtain  that  winduw  which  iMonuis  did  re(jui)x>;  wlio 
seeing  in  the  frame  uf  man's  heart  such  angles  and 
lecesKcs,  found  lault  there  was  not  a  window  to  look 
intd  tliem ;  that  is  to  i»roc«re  good  iiifonnations  of 
particulars  touching  persons,  their  natures,  their  dc- 
siren  and  ends,  tlwir  customs  and  foifhions,  their  helps 
and  advantages,  and  when?hy  they  chiclly  st.ind;  «j 
again  their  weaknesses  and  disa4]vaiitages.  ami  where 
tliey  tie  most  open  and  obnoxious :  tlieir  friends,  fao- 
tiom,  and  dependencies:  and  again  their  opposiles, 
tuviers,  couipetiturs,  iJuir  moods  and  limes.  Sula  viit^ 
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molles  adituji  et  temjtora  norax ;  tlieir  principles,  rules, 
and  obsen-attons.  and  the  Uke:  and  this  not  only  of 
persons,  but  of  actions,  ft  bat  ru-e  on  foot  from  tiive  to 
time,  and  how  thf y  are  conducted,  Javoiired.  oppust-d, 
and  how  they  import,  and  the  Uke.  For  the  knon*- 
ledg«  of  present  actions  is  iint  only  mntcrinl  in  itseU> 
but  witliflut  it  also  the  knowledge  oi"  jiersons  is  very 
erroneous;  for  men  change  with  the  actions,  and  wliilst 
they  are  in  pursuit  they  are  one,  and  when  thry  return 
to  their  nature  they  are  another.  These  inlbrmntions 
of  particulars,  touching  persons  and  actions^  are  as  the 
minor  propositions  in  wcry  active  syllc^sm,  for  no 
excellency  of  observations,  wliich  are  as  the  major 
propositions,  can  suffice  to  ground  a  conclusion,  iiHhere 
be  error  and  mistaking  in  the  minors. 

That  this  knowledge  is  possihle,  Solomon  is  ogr 
surety,  who  saith,  Consilium  in  corde  viri  tanquam 
aqua  profunda.,  sed  vir  prudens  exhauriet  lUud: 
And  although  the  knowletlge  itself  falleth  not  uiidcr 
precept,  because  it  is  of  indmduals,  yet  the  instruc- 
tions for  the  obtaining  of  it  may. 

Wc  will  begin  therefore  with  this  precept,  accord- 
ing to  the  ancient  opinion,  that  the  sinews  of  wisdom 
arc  slowness  of  belief  and  distnist ;  that  more  trust 
be  given  to  countenances  and  deeds  than  to  words ; 
and  in  words,  rather  to  sudden  passages  and  surjjrised 
words  than  to  set  and  purposed  woi-ds.  Neither  let 
that  be  feared  wliicli  is  said,  //'oHfi  ituUu  fides  ;  which 
is  meant  of  a  general  outward  behaviour,  and  not  of 
the  jirivale  and  subtile  motions  and  lfd)0urs  of  the 
countenance  and  gesture;  w  hicli,  as  Q.  Cicero  ele- 
gantly saith,  is  animijanua,  "  th«  gate  of  the  mind." 
None  uioi-e  close  Ihan  Tibeiius,  and  yet  Tacitus  saith 
of  Galhis,  Etenim  vuUu  o^tusionem  conjectaserot. 
So  again,  noting  the  differing  character  and  manner  of 
his  ctMumending  Gcrmanicus  aiid  Drusus  in  the  se- 
nate, iiesuith,  touching  hi^  fi^shion  h  herein  lie  carried 
his  8iH?«cli  of  Cienmanicus.  thus :  Mugis  in  specicm 
adornatis  verbis,  t/utim  ut  ftttiittts  aentire  videretur; 
but  of  Drusus  thus,  Pauviorihtts^  sed  ittlcntioi',  et  Jtda 
vrationt :  and  in  auothcr  place,  speaking  of  Ills  chui 
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rscter  of  q)eech  when  he  did  any  thing  that  was  grm- 
dous  and  popular,  he  saith,  that  in  other  things  he 
was  tclat  eluctantium  vcrborum:  but  then  n^n, 
Soiutius  vcro  loquebatur  guando  subvener'tt.  So  that 
there  is  no  such  arti6cer  of  dissimulation,  nor  no  such 
commanded  countenance,  vuitut  jmsus,  that  can  se- 
ver from  a  feigned  tale  some  of  these  fa:<hiuns,  either 
a  more  slight  and  careless  faAhion,  or  more  set  and 
formal,  or  more  tedious  and  wandring^  or  coining 
iroDi  a  man  more  drily  and  hardly. 

Neither  are  deeds  such  a&sured  pledgex^  as  that 
they  may  be  trusted  without  a  judicious  consideration 
of  their  ma^iitudi-  and  nature :  Fraus  sibi  in  parvit 
Jidem  prastrmtf  ut  majore  emolument  o  Jallat :  and 
the  Italiau  thiiiketh  himself  upon  Uie  point  to  be 
bought  aud  sold,  when  he  is  better  used  than  he  was 
wont  to  be,  without  manifest  cause.  For  small  fa- 
vours, they  do  but  lull  men  asleep,  botli  as  to  caution 
and  as  to  industry,  and  are,  as  l^niasthenes  calleth 
them,  Alimenta  socordia.  So  again  we  see  how  false 
the  nature  of  some  deeds  are,  in  that  particular  which 
Mutianus  practised  upon  Antonius  Primus,  upon  that 
hoUow  and  unfaithful  reconcilement  which  was  made 
between  them  :  whoreuprin  Mutianus  advanced  many 
of  the  friends  of  Antouiiis :  simui  amicis  ejus  prttfee- 
Utras  et  tribunatm  largitur:  wherein,  under  pre- 
tence to  strengthen  him,  he  did  desolate  him,  and 
won  from  him  hif  dependences. 

As  for  words,  though  they  be.  like  waters  to  phy- 
sicians, full  of  flatten.'  and  untertainty.  yet  they  are 
not  to  be  despised,  i>pecially  with  the  advantage  of 
passion  and  aifection.  For  so  we  see  Tii)enus.  upon 
a  fdnging  and  incen^in^'-  speech  of  Agrippina,  came  a 
st^  forth  of  his  dis>iiiiulation,  wlien  lie  said.  ''  Yoo 
"  are  hurt,  because  you  do  not  reign;"  of  which  Ta- 
citus sailh.  Audita  hetc  raram  occult i  pectoris  vocem 
elicuere,  correptavique  Greeco  versa  admonuit :  ideo 
tadif  quia  non  regnaret.  And  therefore  the  poet 
doth  elegantly  call  passions,  tortiu'es,  that  urge  men 
to  confess  tlieir  secrets  : 

l^mo  tortus  et  ira. 
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And  experience  sheweth,  there  arc  few  men  so  true 
to  themselves,  end  so  settled,  but  that,  8omeU0>es 
upon  heat,  sometimes  upon  bravery,  sometimes  upon 
kindness,  sometimes  upon  trouble  of  mind  and  weak- 
ness, they  open  themselves;  specially  if  they  be  put 
to  it  with  a  coiinter-dissimulatiori,  acx'urdin^  to  the 
proverb  of  Spain,  /)i  mentira,  y  sacaras  vcrdad^ 
"  Tell  a  lie,  and  find  a  truth." 

As  for  the  knowing  of  men.  which  is  at  second 
band  irom  reports:  mens  weakness  and  faults  arc 
best  known  from  their  encniie*,  their  virtues  and  abi- 
lities from  their  friends,  their  customs  and  times  from 
ibeir  servants,  their  conceits  and  opinions  from  their 
familiar  friends,  with  whom  they  discourse  most. 
General  fame  l>  H^ht.  and  the  opinions  conceived  by 
superiors  or  eciuals  are  deceitful;  fur  lu  such,  men 
are  more  masked,  Verior  fania  e  domesticia  emO' 
nat. 

But  the  soundest  disclosing  and  expounding  uf  nieo 
is,  by  their  natures  and  ends ;  wherein  the  weakeiit 
sort  of  men  are  best  interpreted  by  their  natures,  and 
the  wisest  by  their  ends.  For  it  was  both  pleasantly 
and  wisely  said.,  though  I  think  very  untruly,  I^  a 
nuncio  of  tlie  po|>e,  returning  from  a  certaiu  natioUf 
wbem  he  served  as  lieger ;  whose  opinion  being  asked 
touching  the  appointment  of  one  to  go  in  his  place, 
he  wished  that  in  any  case  they  did  not  send  one  that 
was  too  wise ;  because  no  very  wise  man  would  ever 
imagine,  what  they  in  that  country  were  like  to  do : 
and  certainly  it  is  an  error  frequent  for  men  to  shoot 
over,  and  to  suppose  deeper  ends,  and  more  compass- 
feaches  than  are ;  the  Italian  proverb  being  elegant, 
and  tor  the  most  part  true, 

Di  danari,  di  teniiOy  t  difede, 
CV  ni  manco  che  non  credi : 
"  There  is  commonly  less  money,  less  wisdom,  and 
**  less  good  faith,  than  men  do  account  upon." 

But  princes,  upon  a  far  other  reason,  are  best  in- 
terpreted by  their  natures,  and  private  jiersons  by 
their  ends:  for  princes  being  at  the  top  ut'  human 
desires  they  have  for  the  moil  part  no  particular 
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ends  whereto  Ihey  aspire,  by  diManre  (pom  which  a 
raan  might  take  measui*e  and  scale  of  the  rest  of  (heir 
actions  nnd  desires;  which  is  one  of  the  causes  that 
makcth  their  hearts  more  inscrutable.  Neither  is  it 
sufficient  to  inform  ourselves  in  mens  ends  and  na- 
tures of  the  variety  of  them  only,  but  also  of  the  pre- 
dominancy, what  humour  reifjneth  most,  and  what 
end  is  principally  sought.  For  so  we  see,  when  Ti- 
gellinus  saw  himself  out-stripped  by  Petronius  Tiir- 
pilianus  in  Nero's  humours  of  pleasuivs ;  tnetus  ejus 
rimatur,  he  wrouj^ht  upon  Nero's  fears,  whereby  he 
broke  the  others  neck. 

But  to  all  this  part  of  inquiry,  the  most  compen- 
dious way  resteth  in  three  things ;  the  first,  to  have 
general  acquaintance  and  inwardness  with  those 
which  have  general  acquaintance,  and  look  most 
into  the  world ;  and  especially  acrording^  tn  the 
diversity  of  business,  and  the  diversity  of  persons, 
to  have  privacy  and  conversation  with  some  one 
flicnd  at  least,  which  is  jHrfect  and  well  intelli- 
genced  in  every  several  kind.  The  second  is,  to 
keep  a  good  mediocrity  in  lil»erty  of  speech  and  se- 
crecy :  in  most  thing?  liberty,  secrecy  where  it  im- 
portcth;  for  liberty  of  si>eech  inviteth  and  provoketh 
liberty  to  l>e  used  again,  and  so  bnugeth  much  tn  a 
man's  knowledge;  and  secrecy,  on  the  other  side, 
induceth  trust  and  inwardness.  The  last  is  the  re^ 
ducing  of  a  man's  self  to  this  watchful  and  serene 
habit,  as  to  make  account  nnd  purpose,  in  every 
conference  and  action,  as  well  to  ohsen'e  as  to  act. 
Ftir  as  Kpictetus  would  have  a  j>hilosopher  in  every 
imfticulor  action  to  say  to  himself,  Et  hoc  volo-,  et 
rti/im  institutum  scrvarc:  so  a  politic  man  in  every 
thing  should  say  to  himself,  Et  hoc  volo,  ac  ctiam 
aliquid  addiscerc.  I  have  stayed  the  longer  upon 
this  precept  of  obtaining  good  information ;  l>?ca«se 
it  is  a  main  part  by  itselif,  which  answereth  to  all  the 
rest.  But  above  all  things  caution  must  l>e  taken, 
that  men  have  a  gi'o<l  stay  and  hohl  of  themselves 
and  that  this  much  knowing  do  not  draw  on  nmch 
uieddling :   lor  nothing  is   more   unfortunate  than 
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I  Bg-ht  and  rash  iDterraeddlin^  in  mnnv  matters.  So 
[that  this  variety  of  knowledge  tendeth  in  conchislon 
but  only  to  this,  to  make  a  better  and  freer  ohoice  of 
ilJiase  actions  which  may  concern  us,  and  to  conduct 
[^them  with  the  less  error  and  the  more  dexterity. 

The  second  precq)t  concerninfj  this  knowledj^e,  ti 
for  men  to  take  gooti  information  touching  their 
own  persons,  and  well  to  understand  themselves: 
knowin/^  that,  as  St.  .lames  saith,  thtnigh  men  look 
eft  in  a  glass,  yet  they  do  suddenly  forget  themselves ; 
wherein  as  the  divine  glass  is  the  word  of  God,  so 
the  politic  glass  is  the  state  of  the  world,  or  times 
wherein  we  live,  in  the  which  we  are  to  behold  our- 
selves. 

Fop  men  ought  to  take  an  impartial  %*icw  of  their 
own  abilities  and  virtues ;  and  again  of  their  wants 
and  impetliments:  accounting  these  with  the  most; 
and  those  other  with  the  ieai^t;  and  fi-om  this  I'iew 
and  examination,  to  trame  the  considerations  follow- 
ing. 

First,  to  consider  how  the  constitution  of  their 
nature  sorteth  with  the  ^neral  state  of  the  times; 
which  if  they  find  agreeable  and  fit,  then  in  all  things 
to  give  themselves  more  scope  and  liberty ;  but  if 
ditfering  and  dissonant,  then  in  the  whole  course  of 
their  life  to  be  more  close,  retired,  and  reserved :  as 
we  see  in  Tiberias,  who  was  never  seen  at  a  play, 
and  came  not  iutu  the  senate  in  twelve  of  his  last 
years ;  whereas  Augustus  Cresar  lived  ever  in  mens 
eyes,  which  Tacitus  observeth  :  Alia  Tiberio  mo~ 
rum  t'ia. 

Secondly,  to  consider  how  their  nature  sorteth  with 
professions  and  courses  of  life,  and  aa^orriingly  to 
make  election,  if  they  be  free ;  and,  if  engaged,  to 
make  the  departure  at  the  first  opportunity,  aa  we 
see  was  done  by  duke  Valentino,  that  was  designed 
by  his  father  to  a  sacerdotal  profession,  but  quitted  it 
JDon  after  in  regar<I  of  lils  parts  and  inclination ; 
heing  such  nevertheless,  as  a  man  cannot  tell  well 
whether  tlicy  were  worse  for  a  prince  or  for  a  priest. 
Thirdly,  to  consider  how  they  sort  with  those 
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whom  they  are  like  to  have  coinpetitars  and  con- 
currents, and  to  take  tfaat  course  wherein  there  is 
most  wiitude,  and  themselves  like  to  be  most  cmi- 
>ijent ;  as  Julius  Cscsar  did,  who  at  first  was  en  orator 
or  pleader ;  but  when  he  saw  the  excellency  of  CHccro, 
Hortensius,  Catulus,  and  others,  for  eloqucnrc,  and 
saw  there  was  no  man  of  reputation  for  the  wars  but 
Pompeius»  upon  whom  the  state  was  forced  to  rely ; 
he  forsook  his  course  be^n  toward  a  civil  and  popu- 
lar greatness,  and  transferred  his  designs  to  a  martial 
greatness. 

Fourthly,  in  the  choice  of  their  friends  and  de- 
pendences, to  proceed  according  to  the  com|)ositioQ 
of  their  own  nature ;  as  we  may  see  in  Oesar ;  all 
whose  friends  and  followers  were  men  active  and 
efiectual,  but  not  solemn,  or  ot  reputation. 

Fitihly,  to  take  special  heed  how  they  guide  them- 
selves by  examples,  in  Ihinking  they  can  do  as  they 
see  others  do;  whereas  perhaps  their  natures  and 
carriat^s  are  far  differing.  In  which  error  it  seeni- 
eih  Pompey  was,  of  whom  Cicero  saith,  that  he  was 
wont  often  to  say,  Sytla  potutt,  ego  non  potero? 
Wherein  he  was  much  abused,  the  natures  and  pro- 
ceedings of  himself  and  liis  example,  heiii^  the  un- 
tikcst  in  the  wurlil ;  the  one  being  fierce,  violent, 
and  pressing  the  fact;  the  other  solemn,  and  fuU  of 
majesty  and  circumstance ;  and  therefore  Uie  less 
efi'ectual. 

But  this  precept  touching  the  politic  knowledge  of 
ourselves,  hath  many  other  branches  whereupon  we 
cannot  insist. 

Next  to  the  well  anderstanding  and  discerning  of 
a  man's  self,  there  followeth  the  well  opening  and  rfr- 
veaiing  a  man's  self;  wherein  we  see  nutliin^  more 
usual  than  for  the  more  able  man  to  make  the  leas 
shew.  For  there  is  a  great  advanta^  in  the  well 
setting  forth  of  a  man's  virtues,  fortuueis  merits;  and 
again,  in  the  artificial  covering  of  a  man's  weakneMes. 
^ecU.  disgraces,  staying  upon  ll>e  one,  slidin^^  from 
the  other ;  cherishing  the  one  hy  circumstances, 
gmdng  the  other  by  expositaon,  and  the  tike;  whereui 
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1  ve  see  what  Tacitus  saith  of  Mutianus.  who  was  the 
['^atcst  politician  of  hia  time.  Omnium,  qua  dixcraC, 
'  feceratquc,  arte  quadum  ontentator;  which  rtH(uii-cth 
indeed  some  art.  Wist  it  turn  tediuus  and  orrogaDt ; 
^t  yet  so.  as  ostentation,  though  it  be  to  the  first 
degree  of  vanity,  seenietli  to  nie  ratiier  a  vice  in  inao- 
ners  than  in  policy:  for  a&  it  is  said.  Audacter  ca- 
iumttiare,  semper  atitfuid  haret;  so  except  it  be  in  a 
^lidiculous  de^<?e  of  deformity,  Audacter  te  vendtlOy 
tSemper  atiquid  ftaret.     For  it  will  stick  witii  the 
[inore  ignorant  and  inferior  sort  of  men.  though  men 
of  wisdom  and  rank  do  smile  at  it,  and  despise  it ; 
and  yet  the  authority  wiin  with  muny,  doth  counter- 
vail the  disdain  of  a  few.     But  if  it  be  carried  with 
decency  and  ^vernnient,  as  with  a  natural,  pleasant, 
and  ingenuous  fashion,  ur  at  times  when  it  i.s  mixed 
with  some  peril  and  unsafety.  as  in  military  peraonSf 
at  times  when  others  are  most  envied ;  or  with  easy 
ind  careless  passage  to  it  and  from  it,  without  dwell- 
,^  too  long,  or  being  too  serious ;  or  with  an  equal 
I  freedom  of  taxing  a  man'.s  self,  as  well  as  sfracing  him- 
•elf :    or  by  occasion  of  repelling   or  putting  down 
Others  injury  or  insolence;  it  doth  greatly  add  to  re- 
iPutation:  and  sureJy  not  a  few  solid  natures  tltat 
want  this  ventosity,  and  cannot  sail  in  the  height  of 
(he  winds,  are  not  without  some  prejudice  and  disad- 
▼aotage  by  their  moderation. 

But  for  these  OuuriaheiF  and  enhattcements  of  vir- 
tue, as  they  are  not  |)erchance  unnecessary,  so  it  is  at 
least  necessary  that  virtue  be  not  disvalued  and  em- 
based  under  the  just  price,  wliich  is  done  in  three 
manners ;  by  offering  and  obtruding  a  man'H  self, 
wherein  men  think  he  is  rewarded,  when  he  is  ac- 
cepted :  by  diting  too  much,  which  will  not  give  that 
which  is  well  done  leave  to  settle,  and  in  the  end 
indureth  satiety  ;  and  hy  finding  too  soon  the  fhiit  of 
m  roan's  virtue,  in  commendation,  applause,  honour, 
&vour ;  wherein  if  a  man  be  pleased  with  a  little,  let 
bim  hrnr  what  is  tndy  said  \  Cave  ne  imnefus  rebus 
majoribun  videaris,  $i  hac  te  res  parvOt  $icuti  magnoy 
deUctai. 
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But  the  covering  of  defects  is  of  no  less  importance 
thnn  the  valuing  of  good  parts :  which  mny  be  done 
Ukewise  in  three  manners,  by  caution,  by  colour, 
and  by  confidence.  Caution  is,  when  men  do  ingt?- 
niously  and  discreetly  avoid  tn  be  put  into  those 
things  for  which  they  are  not  proper:  wherea'*  con- 
trariwise, bold  and  unquiet  spirits  will  thrust  them- 
selves into  matters  without  differrnce,  and  sn  puliliRb 
and  proclaim  all  their  wants :  colour  is,  when  men 
make  a  way  for  themselves,  to  have  n  constniction 
made  of  their  faults  or  wants,  as  proceeding  firom 
a  better  cause,  or  intended  for  some  otlicr  purpose : 
for  of  ihc  one  it  is  well  said, 

StFpf  iatet  vitium  proximitau  boni. 
And  therefore  whatsoever  want  a  man  hath,  he  mtift 
see  that  he  pretend  the  virtue  that  shadoweth  it;  as 
if  he  be  dull,  he  must  affect  gravity ;  if  a  coward, 
mildneK!) ;  and  so  the  rest.  For  ll»e  second,  a  man 
must  frame  some  probable  cause  why  he  should  not 
do  his  best,  and  why  he  should  dissemble  his  abili- 
ties ;  and  for  that  purpose  must  use  to  dissemble  those 
abiiitiea  which  are  nntorinus  in  him,  to  give  colour 
that  his  true  wants  ore  but  Industries  and  dissimula- 
tions. For  confidence,  it  is  the  Inst,  but  surest 
remedy ;  namely,  to  depivss  and  seem  to  despise 
whatsoever  a  man  cannot  attain,  unserving  the  good 
principle  of  the  meirhants,  who  endeavour  to  raise 
the  price  of  their  own  commodities,  and  to  lieat  down 
the  price  of  others.  But  there  is  a  confidence  that 
passeth  this  other,  wliich  is,  to  face  out  a  man's  own 
ilefccts,  in  seetniug  to  conceive  that  lie  is  liest  in  those 
things  wherein  he  is  failing;  and,  to  help  that  again, 
to  seem  on  the  other  side  that  he  hath  least  opinion  of 
himself  in  those  things  wherein  he  is  best;  like  as 
we  shall  see  it  commonly  in  poets,  that  if  they  shew 
their  verses,  and  you  except  to  any,  they  will  say, 
*'  that  that  lim>  cost  them  more  labour  than  any  of  the 
^  rest ;"  and  presently  will  seem  to  disable  and  suspect 
TSther  some  other  line,  which  they  know  well  enough 
to  he  the  best  in  tiic  number.  But  above  all,  in  this 
righting  and  helping  of  a  man's  self  in  his  own  car- 
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riage.  Ite  must  take  heed  he  shew  not  Iunu>elf  dis- 
mantled, and  exposed  to  scom  and  injury,  by  too 
niucU  dulceness.  gootbiess,  and  facility  of  natui-e.  but 
slicw  some  sparkles  uf  liberty,  (spirit,  and  edge :  which 
kind  of  Tortified  carnage,  with  a  ready  rescuing  of  a 
man';;  self  from  sconi^  is  sometimes  of  necessity  im- 
jwsed  upon  men  by  somewhat  in  their  person  or 
fortune,  but  it  ever  succeedeth  mth  good  felicity. 

Anotlier  prec^jtt  of  thi.s  knowledge  is,  by  all  pos- 
sible endeavour  to  frame  the  mind  to  lie  pliant  and 
obedient  to  occasion ;  tor  nothing  hindereth  mens 
fortunes  so  much  as  this :  Idem  manebat,  netjue  idem 
decebat.  IMen  are  where  they  wen?,  when  oct^asinns 
turn ;  and  therefore  to  Cato,  whom  1  Jvy  maketh  such 
an  architect  of  forluue,  he  addeth,  that  he  had  versa- 
tile ingenium.  And  thereof  it  cometh,  tiiat  these 
grave  solemn  wits,  which  must  be  like  themselves, 
and  cannot  make  deiiartures,  have  more  dignity  than 
felicity.  But  in  some  it  is  nature  to  be  somewliat 
viscous  and  inwrupped,  aud  not  easy  to  turn.  In 
some  it  VA  a  conceit^  that  is  aUnost  a  nature,  which 
is,  that  men  can  hardly  make  themselves  l>elitfve 
that  they  ought  to  change  their  course,  when  they 
have  found  good  by  it  in  former  experience ;  for 
AInchiavel  n<»teth  w  isely,  how  Fabius  Maximus  would 
have  been  temporizing  still,  according  to  his  old  bias* 
when  the  nature  of  the  war  was  altered,  aud  required 
hot  pui-^uit.  In  some  other  it  is  want  of  point  and 
penetration  in  their  judgment,  that  they  do  not 
discern  when  things  have  a  period,  but  come  in  too 
late  afler  the  occasion  ;  as  Demosthenes  comparetb 
the  people  of  Athens  to  country  fellows,  when  they 

\y  in  a  fence  school,  that  if  they  have  a  blow,  then 
tey  remove  their  weajion  to  tliat  ward,  and  not  be- 
lli some  other  it  is  a  lothnes.^  to  lose  labours 
,  aud  a  conceit  that  they  can  bring  about  oc- 
»>s  to  their  ply  ;  and  yet  in  the  end.  when  they 
no  other  remedy,  then  they  come  to  it  with  dtsad* 
jvanlage  ;  as  Taiquiiiius,  that  gave  for  the  third  part  of 
fiibylla'plmoks  the  treble  prit-e,  when  he  might  at  first 
["have  had  all  tiiroe  for  the  simple.     But  from  whatso- 
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ever  root  or  cause  this  restivenua  of  mind  proceedeth. 
it  is  a  thing  most  prejudiciBlt  and  nottiing^  is  more 
politic  than  to  make  the  wheels  of  our  mind  coaceo- 
trie  ami  voluble  with  the  wheels  of  fortune. 

Another  precept  of  this  knowled^,  which  hatli 
some  affinity  with  that  we  la^st  s|iake  of,  but  with  dif- 
ference, ia  thot  which  is  well  expressed,  fatis  accede 
deisquCf  that  men  do  not  only  turn  with  the  occaRions, 
but  abo  run  with  the  occasions,  und  not  strain  their 
ciwlit  or  .strength  to  over-hard  or  extreme  points; 
but  choose  in  their  actions  that  which  is  most  pai» 
able  :  for  this  wilt  preserve  men  irom  foil,  not  occuf^ 
them  too  much  almut  one  matter,  win  opinion  of 
moderation^  please  the  most,  and  make  a  show  of  a 
perpetual  felicity  in  all  they  undertake ;  which  coo- 
not  but  mightily  increase  reputation. 
'  Another  part  of  this  knowledge  s«emcth  to  hav« 
•ome  repugimncY  witli  the  former  two,  but  not  as  I 
understand  it,  aud  it  is  that  which  Demostlienes  ut- 
teretb  in  liif^h  terms:  Et  ^Kernadmodtim  rccepfum 
Citt  ut  eaiercUum  ducat  imptrator,  tic  et  a  cordatit 
viris  res  ipJia  ducendte  ;  u/  yua  ipsis  videntuTy  M 
gerantur,  et  rton  ifui  ei^ntus  tanium  perstifui  ro- 
gantur.  For,  if  we  olMcr\'e,  we  shall  find  two  differ- 
ing kinds  of  sufficiency  in  managing  of  business:  some 
can  [uake  use  uf  occasions  aptly  and  dexterously,  but 
plot  little  :  !(ume  can  urt^e  and  pursue  their  own  plots 
well,  but  cannot  accuminodute  nor  take  in  :  either  of 
which  is  very  ini|>erfect  without  the  other. 

Another  part  of  this  knowledgie  ia  the  obserTJnjf  a 
good  mediocrity  in  the  declaring,  or  not  declaring 
a  man's  self:  for  although  depth  of  secrecy,  and 
making  way,  gualis  est  xna  navis  in  mariy  which  the 
French  calleth  sourdcM  menees,  when  men  set  things 
in  work  without  opening  themftelvcs  at  all,  be  some- 
times  both  prosperous  and  admirable,  yet  many  times 
Dissimulatioerrores  parit,  qui  dissimulalorem  ipaum 
itlaqueant.  And  therefore,  we  see,  the  greatest  po- 
liticians have  in  a  natural  and  free  manner  profiesMd 
their  desires,  rather  than  been  retterved  and  disgtrised 
in  them  :  for  so  we  see  that  Lucius  .SvUa  made  a  kind 
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of  profession,  "  that  he  wished  all  men  happy  or  un- 
"  happy,  as  they  stood  his  friends  or  enemies."  So 
Oesar,  when  he  went  first  into  Gaul,  made  no  scruple 
to  profess,  "  that  he  had  rather  \k  first  in  a  village. 
"  than  second  at  Rome.'*  <So  ag;ain,  aa  soon  as  he  had 
beffiin  the  war,  we  see  what  Cicero  saith  of  him. 
Alter,  meaning  of  Caesar,  non  recusat.  sed  tfuodam- 
mo4o  postuiaty  uf,  ut  cst^  sic  appelietur  ttfr annus. 
So  we  may  see  in  a  letter  of  Cicero  to  Atticus,  that 
Augustus  Caesar,  in  hi^  very  entrance  into  affairs, 
when  he  was  a  darling'  of  the  senate,  yet  in  his  ha- 
rangues to  the  people  would  swear.  Ita  parentis  ho- 
nored cotisegui  Uceat,  (which  was  no  less  than  the 
tyranny,}  save  that,  to  help  it,  he  would  stretch  forth 
his  hand  towards  a  statue  of  Oifcsar's,  that  was  erected 
in  the  phuv :  and  men  laughed,  and  wondered,  and 
said.  Is  it  |>osaibLe,  or  did  you  ever  liear  the  like?  and 
yet  thought  he  meant  no  hurt,  he  did  it  so  handsomely 
and  ingcnuouijly.  And  all  these  were  prus|>orous : 
whereas  Pompey,  who  tended  to  the  same  end,  but  in 
a  more  dark  and  dissemhling  manner,  ai  Tacitus  saith 
of  him,  OccuUior,  non  medor,  wherein  Sallust  con- 
curreth,  ore^rofto,  animo  inverecundo,  made  it  hla 
design,  hy  infinite  secret  engines,  to  cast  the  state  into 
an  nitsolute  anarchy  and  confusion,  that  the  state  might 
cast  itself  into  his  arms  for  necessity  and  protectian« 
and  so  the  sovereign  power  be  put  upon  him,  and  he 
never  seen  in  it :  and  when  he  had  brought  it.  as  he 
thought,  to  that  point  when  he  was  chosen  consul 
alone,  as  never  any  was,  yet  he  could  make  no  great 
matter  of  it,  because  men  understood  him  not ;  but 
was  fain  in  the  end  to  gu  the  beaten  track  of  getting 
arms  into  his  liands,  by  colour  of  the  doubt  of  C£sar*B 
designs  :  so  tedious,  casual,  and  unfortunate  are  these 
deep  dissimulations;  whereof,  it  seemeth.  Tacilus 
made  this  judgment,  that  they  were  a  cunning  of  an 
inferior  form  in  regard  of  true  policy,  attributing  the 
one  to  Augustus,  the  other  toTilKrius,  where,  speak* 
ing  of  I Jvia,  he  saith,  Et  cum  artibua  mariti^  simit- 
lationejiiii  bene  composita  ;  for  surely  the  continual 
habit  of  diasimulation  is  hut  a  weak  and  sluggi:^  cun- 
ring,  and  not  greatly  politic. 
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Another  precept  of  this  nrclii lecture  of  fortune  isf 

w  accustom  our  minds  to  judge  of  the  proportion  or 
value  of  things,  as  ihvy  conduce  and  nre  mnterial  to 
our  partictdnr  ends ;  nnd,  Ihnt  to  do  suhistiintiutly  and 
not  super6cially.  For  wc  shntl  find  the  tojj;ical  pari, 
as  I  nift)*  tcnn  it,  nf  smne  mens  niind»  good,  liut  the 
mathcmuticnl  jwhI  erroneous;  that  is,  they  can  well 
judjEje  of  consetjuenres,  but  not  of  pru[xirtLans  and 
compansons,  preferring  things  of  shcw^  and  sense  l»e- 
forc  things  of  sub,>tanre  nnd  effect.  So  sonic  fall  in 
lovfc  with  access  to  princes,  others  with  popular  fame 
and  appUiuse,  supposing  they  arc  things  of  great  pur- 
chase; when,  in  ninny  cases,  they  nre  but  matters  of 
envy,  peril,  and  impediment. 

So  some  measure  things  according  to  tlic  labour 
and  difficulty,  or  assiduity,  nbich  are  g]x.nt  about 
them  ;  and  think  if  they  be  ever  moviDg,  tliat  they 
must  needs  advance  and  proceed  :  as  Ca^soi-  saith  in 
a  despising  manner  of  Cato  the  second,  when  he  tle- 
scribeth  bow  laborious  and  indefatigable  lie  was  to  do 
great  purpose;  Ilac  omnia  mus^no  studio  ogeUat, 
Su  iu  most  tilings  men  ai-e  ready  to  ubu.se  ihemselvcs 
in  Ijtiuktng  the  greatest  means  to  be  best,  wbeu  it 
should  be  the  Attest. 

As  for  the  true  niar^hoUtng  of  mens  pursuits  to- 
wards their  fortune,  as  they  are  more  or  less  material, 
I  hold  them  to  stand  thus :  fii-st.  the  amendment  of 
their  own  minds;  for  the  remove  of  the  impediments 
of  the  mind  will  soonei  clear  the  |kassages  of  foKunc, 
than  the  obtaining  fortune  will  remove  the  impcdi- 
nietiLs  of  the  mind.  In  M-cund  place  1  set  down 
wealth  and  means,  whii  ii,  1  know,  most  men  would 
bave  placed  tiist,  iK-eau^^e  of  the  genernl  use  which 
it  besreth  towurds  all  variety  of  occasions.  But  that 
opinion  I  tnay  condemn  with  like  reason  as  Machi- 
avcl  doth  that  other,  that  moneys  were  tlie  .sinews  of 
the  wari,  w  heifas,  sailh  he,  the  true  sinews  of  tJie 
wars  are  the  siiiewit  of  mens  arms,  that  is.  n  valiant, 
populous,  ai:d  military  nation ;  and  Ik-  voitcheth  aptly 
the  authoriiv  of  >tA'm.  who.  when  Ciii'siis  bhewed 
him  his  treftsury  oi  ^uld,  said  to  him,  that  if  aoo- 
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fher  came  that  !iad  better  iron,  he  would  be  master  of 
hU  gold.  In  like  manner  it  may  be  iro\y  affirm- 
ed, that  it  is  not  moneys  that  are  the  sinews  of  for- 
tune, but  it  is  the  sinews  nnd  steel  of  mens  minds,  wit, 
couragef  audacitf,  resolution,  temper,  industr)',  and 
the  like.  In  third  \>\nvc  I  set  davm  reputation, 
because  of  the  peremi)toiy  tides  and  currents  it  bath, 
wliich  if  they  be  not  taken  in  their  due  time,  arc  sel- 
dom recovered,  it  being  extreme  hard  to  ]>Iay  an 
after-game  of  reputation.  And  lastly  I  place  honour, 
which  13  more  ea-'ily  won  by  any  of  the  other  three, 
much  more  by  all,  than  any  of  them  can  be 
purchased  by  honour.  To  conclude  this  precept,  as 
there  is  order  and  priority  in  matter,  so  is  there  in 
time,  the  prei>osterous  placing  whereof  13  one  of  the 
commonest  errors,  while  men  (ly  to  their  ends  %rhen 
they  should  intend  their  beprinnings;  and  do  not  take 
thinf^  in  order  of  time  as  they  come  on,  but  marshal 
them  according  to  greatness,  and  not  according  to  in- 
stance, not  observing  the  good  precept.  Quod  nunc 
Instat  agamus. 

Another  precept  of  this  knowledge  is,  not  to  em- 
brace any  matters  which  do  occupy  too  great  a  quan- 
tity of  time,  but  to  have  tliat  sotmding  in  a  tnan*s 
ears,  Sal  fngit  interca,fugU  irreparabik  tempus: 
and  that  is  the  cause  wliy  those  which  take  tlieir  course 
of  ri^in}^  by  professions  of  burden,  as  lawyers,  orators, 
painful  divines,  and  the  like,  are  not  commonly  so  po- 
litic for  their  own  fortune,  otherwise  thon  in  their 
ordinary  way,  because  they  want  time  to  leam  parti- 
culars, to  wait  occasions,  and  to  demise  plots. 

Another  precept  of  this  knowledge  is,  to  imitate 
nature,  which  doth  nothing  in  vain  ;  which  sun'Iy  a 
man  may  do  if  he  do  well  interlace  his  business,  and 
bend  not  his  mind  too  much  upon  that  whit*  he 
principally  intendeth.  For  a  man  oii^lit  in  every  par- 
ticular action  so  to  carry  the  motions  of  liis  mind,  and 
BO  to  hare  one  thin«;  under  another,  as  if  he  cannot 
have  that  he  seeketh  in  the  i)est  deforce,  yet  to  have  it 
in  ft  second,  or  so  in  a  tliird ;  and  if  he  can  have  no 
part  of  that  which  he  purposed,  yet  to  turn  the  use  of 
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it  to  somevrkat  else;  and  if  he  camiot  make  any 
thing  of  it  for  the  present,  yet  to  make  it  as  a  seed  of 
somewhat  in  time  to  come  :  and  if  he  can  contrive  no 
effect  or  subistancc  frum  it,  yet  to  win  some  good 
opinion  by  it,  or  the  Like.  So  tliat  he  should  exact 
an  account  of  himself  of  every  action,  to  reap  some- 
what, and  not  to  stand  amazed  and  confused  if  he  fail 
of  that  he  chiefly  meant :  for  nothing  is  more  im- 
politic tlian  to  mind  actions  wholly  one  by  one  ;  for 
he  that  doth  so,  loscth  infinite  occasions  which  iiito*- 
Tcne,  and  arc  many  times  more  proper  and  propitious 
for  somewhat  that  lie  shall  need  afterwards,  than  for 
that  which  he  urgeth  for  the  present ;  and  therefore 
men  must  be  perfect  in  that  rule,  Heec  oportet  facerc, 
€t  ilia  lion  omittere. 

Another  precept  of  this  knowledge  is,  not  to  en- 
gage a  man's  self  jKrcmptonly  in  any  thing,  though  it 
seem  not  liable  to  accident,  but  ever  to  have  a  win- 
dow to  fly  out  at,  or  a  way  to  retire ;  following  the 
wisdom  in  the  ancient  fable  of  the  two  frogs,  which 
consulted  when  their  plash  was  dry  whither  they 
sliould  go,  and  the  ouu  moved  to  go  down  into  a  pit, 
because  it  v-as  not  likely  the  water  would  dry  there, 
but  the  other  answered,  "  True,  but  if  it  do,  liow 
fihall  we  get  out  again  ?" 

Another  [irecept  of  this  knowledge  is,  that  ancient 
precept  of  Bias,  construed  not  to  any  [loiiit  of  {lerfidi- 
ousuess,  but  only  to  caution  and  jnoderatiun,  Et  ama 
ia/iyuatn  inimkits  futurus,  et  odi  tanquam  ama- 
turus :  for  it  utterly  betrayeth  ail  utiUly,  fur  men  to 
embark  themselves  too  far  intu  unfortunate  fncndships, 
troublesome  spleens,  and  childisli  and  hmnorous 
cnrics  or  emulations. 

But  J  continue  this  beyond  the  measure  of  an 
example-,  led.  because  1  would  not  liave  ifuch  knov- 
ledges,  which  I  note  as  deficient,  to  be  thought  tilings 
imaginative,  ur  iji  tlie  air ;  or  an  obscn'ation  or  two 
much  made  of,  but  things  of  bulk  and  mass,  whereof 
an  end  is  hiirdliermade  thi>n  a  beginning.  It  must  be 
likewise  couceived  that  in  those  points  which  I 
mention  and  set  down,  they  are  far  from  complete 
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rtractates  of  them,  but  only  as  small  pieces  for  pat- 

' terns:  anU  lastly,  tio  man,  I  sui^se,  will  think  that 

ij  mean  fortunes  are  not  obtained  without  all  this 

■ado;  for  I  know  they  come  tumbling  into  some  mens 

laps,  and  a  number  obtain  good  fortunes  by  diligence 

in  a  plain    way,    little  intermeddling,  and  keeping 

themselves  from  gross  errora. 

But  as  Cicero,  when  he  scttcth  down  mi  idea  of  a 
perfect  orator,  doth  not  mean  that  every  pleader 
should  be  such ;  and  so  likewise,  when  a  prince  or  a 
courtier  hath  been  described  by  such  as  have  handled 
those  subjects,  the  mould  hath  used  to  be  made  ac- 
cording  to  the  perfection  of  the  art,  and  not  according 
to  common  practice :  so  I  understand  it,that  it  ought 
to  be  done  in  the  descripuon  of  a  politic  man,  I  mean 
'  politic  for  his  own  tbrtuut?. 

But  it  must  be  remembered  all  this  while,  lliat  the 
precepts  which  we  have  set  do«^i  are  of  that  kind 
which  may  be  counted  and  called  bonce  artts.  As 
for  evil  artSj  ii'  a  man  wauld  set  down  for  himself 
that  principle  of  Machiavel ;  "■  that  a  man  seek  not 
"  to  attain  virtue  itself,  but  the  apiK-orance  only 
"  thereof;  because  the  credit  of  virtue  is  a  help,  but 
I "  the  use  of  it  is  cumber :"  or  that  other  of  his  prin- 
ciples ;  **  that  ho  presuppose  that  men  are  not  fitly  to 
•'  be  wrought  otherwise  but  by  fear,  and  therefore 
•'  that  he  seek  to  have  every  man  obnoxious,  low, 
"  and  in  strait,"  which  the  Italians  call  seminar  spine, 
to  sow  thonis :  or  that  other  principle  contained  in 
the  verse  which  Cicero citethtCadant  ainici,dumnwdo 
imnuci  infercidunt,  as  the  Triumvirs,  which  sold, 
every  one  to  other,  the  lives  of  their  friends,  for  the 
deaths  of  their  enemies  :  or  that  other  protestation  of 
I«  Catilina,  to  set  on  fire,  and  trouble  states,  to  the 
!  end  to  fish  in  droumy  waters,  and  to  unwrap  their 
fortunes.  Ego  si  quid  in  fortunis  meis  excitatum  sit 
incendium,  id  /ton  agua,  sed  ruina  restinguam :  or  that 
'  other  principle  of  Lysander,  •*  that  children  are  to  be 
"  deceived  with  comfits,  and  men  with  oaths:"  and 
the  like  evil  and  corrupt  (lOMlions.  whereof,  as  in  all 
things,  thtrre  are  mure  in  number  than  of  thi;  guod : 
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certainly,  with  these  dispensations  from  the  laws  of 
charity  and  integrity,  the  pressing;  of  a  man's  fortune 
rnny  be  more  hasty  and  coinpendious.  But  it  is  in 
iife,  as  it  is  in  ways,  the  shortest  way  is  commonly 
the  foulestf  anil  surely  the  £tirer  way  is  not  much 
about. 

But  men,  if  they  be  in  their  own  power,  and  do 
bear  and  t>ustain  thems^elves,  and  be  not  canied  away 
with  a  whirlwind  or  tem[n'!tt  of  anihltiun,  nnght,  ia 
Ihe  pursuit  of  their  own  fortune,  to  set  iK'fore  their 
eyes,  not  only  ttiat  gx-neral  map  of  the  worid,  Uiat  alt 
thingg  are  vanify  and veTat'ton  of  spirit,  but  many 
other  morp  jtartiirular  caids  and  directions  :  chiefly 
that,  that  being',  without  wcll-Iwing,  is  a  ctirse,  and 
Ihe  greater  bein^  the  greater  curse ;  and  that  all 
virtue  is  most  rewarded,  and  all  wickedness  most 
punished  in  itself:  according  as  the  poet  saith  ex- 
cellently • 

Qua  vobix,  qudt  digtta,  viri,  pro  laudibus  istis 

Pratnia  posse  rear  solvi  f  pulcherrima  primum 

Dii  morcsque  dabunt  veslri. 
And  so  of  the  contron-.  And,  secondly,  they  ou^hl 
to  look  up  to  the  eternal  providence  and  divine  ji^;;;- 
ment,  which  often  subvcrtcth  the  wisdom  of  evil 
plots  and  imaginations,  according  to  that  Scripture, 
He  hath  concehid  mischief,  and  shall  bring  forth  a 
•coin  thing.  And  although  men  should  refrain  them- 
!»elves  frum  injury  and  evil  arts,  yet  this  incessant  and 
Sabbathless  punttut  of  a  man's  fortune  leaveth  not 
that  tribute  which  we  owe  to  God  of  our  time :  who, 
we  see,  dtriiiandt;t)i  a  tenth  of  our  substance,  and  a 
seventh,  which  is  more  strict,  of  our  time :  and 
it  is  to  small  purjjose  to  have  an  erected  face  towards 
.heaven,  aiid  a  )H-r[ietual  groveling  spirit  upon  eartli, 
eating  dust,  as  doth  tlje  serpent,  Atque  affigit  humo 
divincp  particutnm  aurff.  And  if  any  man  flatter  him- 
self that  he  will  employ  his  fortune  well,  though  he 
should  obtain  it  ill,  a&  wr.s  said  concerning  Augustus 
Ca?sar,  and  iilVr  of  Septiniius  Sevenis,  *'  that  either 
•*  (hey  ehnuld  never  have  Iieen  horn,  or  else  they 
**  should  never  have  died,"  they  did  so  much  mischief 
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in  the  pursuit  and  ascent  of  their  |>Teatness.  and  so 
much  good  when  they  were  established  :  yet  these 
compensations  and  satisfactions  ai-e  gooil  to  Iw  used. 
but  never  ^ood  to  be  pur)Hised.  And,  lastly,  it  i» 
not  amisA  for  men  in  tlieir  race  towards  their  fortune, 
to  cool  themselves  a  little  with  that  conceit  which  is 
elej^ajitly  expressed  by  the  emperor  Chaxles  the  firth, 
in  his  instructions  to  the  king;  his  son,  *^  that  fortnne 
*'  hath  somewhat  of  the  nature  of  a  woman,  that  if 
"  she  be  too  much  wooed,  she  is  the  farther  off." 
But  this  lost  is  but  a  remedy  for  those  whose  tastes 
are  corrupted  :  let  men  rather  build  u]ion  that  foun- 
dation which  is  as  a  corner-stone  of  divinity  and  philo- 
aophy,  wherein  they  join  close,  namely,  that  same 
Primum  quar'Ue.  For  divinity  soith,  i^rimum  tftta- 
ritc  regnum  Dei^  et  ista  omnia  atljicientur  vobis : 
and  philosophy  saith,  Primum  quarite  bona  animi, 
catera  aut  aderunt,  aut  nan  oberuiit.  And  althougii 
thehutnan  foundation  hath  soniewhat  of  the  sands,  aswe 
see  in  M.  Brutus,  when  he  brake  forth  into  that  speech,! . 

7c  coluit  virtus,  ut  ran :  ast  tu  nomcn  inane  es : 
yet  the  divine  foundation  is  u[wn  the  rock.     But  this 
may  serve  for  a  taste  of  that  knowledge  which  1  noted 
as  deficient. 

Concerning  Government,  it  is  a  part  of  knowledge, 
Bccret  and  retired  in  both  these  respects,  in  which 
tilings  are  deemed  secret ;  for  some  thin^  are  secret 
because  they  aie  Iiaid  to  know.and some  because  they 
are  not  fit  to  utter;  we  see  all  governments  are  ob- 
scure and  invisible. 

J'otampie  infusa  per  artuSy 
'  Mens  agitat  molem,  et  magna  se  corpore  miscet* 
Such  is  the  description  of  governments :  we  see  the 
government  of  God  over  tlie  world  is  hidden,  inso- 
much as  it  seemeth  to  participate  of  much  irn^larity 
end  confusion :  the  government  of  the  soul  in  moving 
the  bcxly  is  inward  and  profound,  and  the  passages 
thereof  hardly  to  be  reduced  to  demonstration.  Again, 
the  wisdom  of  antiquity,  the  shadows  whereof  are  in 
the  [MH-ts,  in  tlie  desaiption  of  torments  and  pains, 
next  unto  the  mnie  of  rebellion,  which  v<  as  the  giants 
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offence,  doth  detest  the  crime  of  fbtilitj',  as  in  Sisy- 
phus and  Tantalus.  But  this  was  meant  of  particu- 
lars ;  nevertheless  even  unto  the  general  rules  and  dis- 
counses  of  policy  and  government  there  is  due  a  re%'e- 
rent  and  resei-ved  handling. 

But,  contrariwise,  in  the  governors  towards  the 
governed,  all  things  ought,  as  far  as  the  frailty  of 
man  permitteth,  to  be  manifest  and  re^'ealed.  For 
so  it  is  expressed  in  the  Scriptures  touching  the  go- 
vennuent  uf  God,  that  this  glolH.'  which  seemeth  to 
us  a  dark  and  shady  body^  is  in  the  view  of  God  as 
crystal,  £(  in  conspectu  sedis  tanquam  niare  vitreum 
simiie  crystallo.  So  uuto  princes  and  states,  specially 
towards  mse  senates  and  councils,  the  natures  and 
disj>ositions  of  the  people,  their  conditions  and  neces- 
sities, their  factions  and  combinations,  their  animo- 
sities and  discontents,  ought  to  be,  in  regard  of 
the  variety  of  tJieir  intelligences,  the  wisdom  of  their 
observations,  and  the  lic-iglit  of  the  station  where 
they  keep  centinel,  in  great  part  clear  and  transpa- 
rent. Wherefore,  considering  that  I  write  to  a  king 
that  is  a  master  of  this  science,  and  is  so  well  assisted, 
I  think  it  decent  to  pass  over  this  part  in  silence,  as 
willing  to  obtain  the  cerliftcate  which  one  of  the 
ancient  philosophers  aspired  unto;  who  being  silent, 
when  others  contended  to  make  demonstration  of 
their  abilities  by  speech,  desired  it  miglit  he  certified 
for  his  part,  "  that  there  was  one  that  knew  how  to 
"  hold  his  peace." 

Notwithstanding,  for  the  more  public  part  of  go- 
vernment, which  is  laws,  I  think  good  to  note  only 
one  doficience :  which  is,  that  all  those  which  have 
w-ritton  of  laws,  have  written  dther  as  philosophers, 
or  OS  lawyers,  and  none  as  staltJ-uicn.  As  for  the 
philosophers,  they  make  imaginary  laws  for  imaginaiy 
commonwealths,  and  their  discourses  are  as  the  stars, 
wliich  give  little  light,  because  they  arc  so  high. 
For  the  lawyers,  they  write  according  to  the  states 
where  they  live,  what  is  received  law.  and  not  what 
ought  to  l»e  law;  for  tlie  w  isdom  of  a  law-maker  is  one, 
and  uf  a  lawver  is  another.      For  there  are  in  nature 
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certain  fountains  of  justice,  whence  all  civil  laws  are 

! derived  but  as  streams:  and  tike  as  waters  do  take 

tinctures  and  tastes  from  the  soils  through  which  they' 

run,  so  do  civil  laws  vary  nrcording  to  the  i-cgions 

\ax\d  governments  where  they  are   planted,  though 

they  proceed  from  the  same  fountains.     Again,  the 

wisdom  of  a  law-maker  connsteth   not  only    in    a 

platform  of  justice,  but  in  the  application  thereof; 

taking  into  consideration,  hy  what  means  laws  niay^ 

be  made  certain,  and  what  arc  the  cauR-s  and  R'me- 

ics  of  the  doubtfulness  and  incertainty  of  law;  hf 

means  laws  may  be  made  apt  and  easy  to  be' 

^*xccutcd,  and  what  arc  the    impediments  and   re- 

I  medies  in  the  execution  of  laws  ;  what  influence  lawi 

■  touching  private  right  o^  meum  and  tuum  have  into 

the  public  state,  and  how  they  may  be  inude  apt  and 

1  agreeable ;  how  law^  are  to  be  penned  and  dellveivd, 

[Whether  in  texts  or  in  acts,  brief  or  large,  with  pi*e- 

' ambles,  or  without;  how  they  ai"e  to  be  pruned  and 

.refonned  from  time  to  time,  and  what  is  the  best 

means  to  keqi  them  fmni  Iifing  too  vast  in  volumes,' 

[or  too  full  of  nndtiplirity  and  crossness;  how  they  m"e 

rto  \k  expoundetl,  when  upon  causes  emei^nt,  and 

kjudirially  disrussi'<l ;  and  when  upon  rcsiwnscs   and 

contcrences  toncMng  general    points    or    questions ; 

how  they  are  to  lie  pressed,  rigorously  or  tenderly; 

how  they  ai-e  to  be  mitigated  by  equity  and  good 

conscience,  and  whether  discivtion   and    strict    law 

are  to  be  mingled  in  tJie  same  courts,  or  kept  apart  in 

several  courts ;  again,  how  the  practice,  profession,  D«  pfo- 


go-"""-'.^ 
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and  erudition  of  law    is   to   be   censured  and 

♦enied ;  and  many  other  points  touching  the  adminis-  fl^c  Je"*, 

(ration,  and,  as  I  may  term  il,  animation  of  laws.  t«niibui 

Upon  which  1   insist  the  less,  because  I  propose,  ifJ""'" 

God  give  nic  leave,  having  begun  a    work  of  this 

nature,  in  aphorisms,  to  ])roponnd  it  hereafter,  noting 

it  in  the  nicim  time  for  defieienl. 

And  for  your  majesty's  laws  of  England,  I  could 
say  much  of  their  dignity,  and  somewhat  of  their  de- 
fect ;  but  they  cannot  but  excel  the  civil  laws  in 
fitness  for  the  govemment;  for  the  civil  law  was, 
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^on  hos  quasitum  munus  in  usus  ;  it  was  not  made 
for  the  countries  wliich  it /^vomcth :  hereof  I  cease 
to  speak,  because  I  will  not  internunglc  matter  of  ac- 
tion with  matter  of  general  learning. 

Thus  have  I  concluded  this  portion   of  learning 
touching  civil  knowledge,  and  with  civil  knowledge 
have  concludwl  human  philosophy ;  and  with  human 
philosophy,  philosophy  in  general ;  and  being  now  at 
some  paitse,  looking  back  into  that  I  have  passed 
through,  tliis  writing  seemeth   to  me,  si  nunqunm 
fallii  imagOt  as  far  as  a  man  can  judge  of  his  own 
work,  not  much  better  than  tliat  noise  or  sound  whidi 
musicians  make  wliile  they  are  in  tuning  their  instru-  ' 
ments,  which  is  nothing  pleasant  to  hear,  but  yet  is  a 
cause  why  the  music  is  sweeter  afterwards.  So  have  I 
he^n  content  to  tune  the  instruments  of  the  Muses, 
that  they  may  play  that  liave  better  hands.     And 
surely,  when  I  set  Iicfore  me  the  condition  of  these 
times,  in  which  learning  hath  mode  her  third  visita- 
tion or  circuit  in  all  the  (|ualities   thereof;  b&   the 
excellency  and  vivacity  of  (he  wits  of  this  age ;  the 
noble  Iiel)Ji  and  lights  which  we  have  by  the  travels 
of  ancient  writei-s ;  the  art  of  printing,  which  com- 
municait-th  books  to  men  of  all  fortunes ;  the  open- 
ness of  the  world  hy  navigation,  which  hath  disclosed 
multitudes  of  experiments,  and  a  mass  of  natural  his- 
tory;   the    leisure  wbcrewitii    these   times  abound, 
not  employing  men  so  generally  in  civil  business,  as 
the  states  of  Gra'cia  did,  in  respect  of  their  popularity, 
and  tlie  state  of  Rome  in  respect  of  the  greatness  of 
their   monarchy ;    the  present  disposition   of  these 
times  at  this  instant  to  p<facc',  the  consumption  of  all 
that  ever  can  be  said  in  controversies  of  religion, 
which  have    so    much   diverted   men    from    other 
sciences ;  the  perfection  of  your  majesty's  learning, 
whicli  as  a  pho-nix  may  call  whole  vollics  of  wita 
to  follow  3'ou  ;  and  the  insepni-ohlc  propriety  of  time, 
which  is  ever  more  and  more  to  disclose  truth ;   I 
cannot  but  be  raXfcA  to  this  persuasion,  that  this  tliird 
period  of  time  will  far  surpass  tliat  of  the  Grxdau 
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and  Roman  learning :  onlj  if  men  will  know  their 
own  strength,  and  their  own  weakness  both;  and  take, 
one  from  the  other,  light  of  invcutioni  and  not  fire  of 
contradiction  ;  and  esteem  of  the  inquisition  of 
trutli,as  of  an  enterprise,  and  not  as  of  a  quality  or 
ornament ;  and  employ  wit  and  r4iaf,'Tiificence  to 
things  of  worth  and  excellency,  and  not  to  tilings  vul- 
gar and  of  popular  estimation.  As  for  my  labours,  if 
any  man  shall  please  himf^clf,  or  others,  in  the  repre- 
faeuMuii  of  them,  tliey  shaU  make  that  ancient  and 
patient  reqttc&t,yerbera, sedaudi  Let  men  reprehend 
tJiem,  so  they  observe  and  weigh  them.  For  the  ap- 
|»eal  is  lawful,  though  it  may  be  it  shall  not  be  need- 
*fulf  from  the  first  ct^itations  of  men  to  their  second, 
and  from  the  nearer  times  to  tlie  times  fartlier  off. 
Now  let  us  come  to  that  learning,  which  both  the 
£Drmer  times  were  not  so  blessed  as  to  know,  sacred 
and  inspired  Divinity,  the  sabbath  and  port  of  all 
mens  labours  and  {leregrinatious. 

The  prerogative  of  God  extendeth  as  well  to  Uie 
reason,  as  to  the  will  of  man  ;  so  that  as  we  are  to 

cy  his  law,  though  we  find  a  reluctation  in  our  will; 

we  are  to  believe  his  word,  though  we  find  a  reluc- 
^tation  in  our  reason.  For  if  we  believe  only  Ihat 
which  w  agrecahie  to  our  sense,  we  give  consent  to 
the  matter,  and  not  to  the  author,  which  is  no  moiv 
than  we  would  do  towards  a  suspected  and  discredited 
witness :  but  that  faith  which  was  accounted  to  Abra- 
.hamfor  righteousmsx,  was  of  such  a  point,  as  where- 
at Sarali  laughed,  who  tlierein  was  au  image  of  natu- 
ral I'eason. 

riowbeit,  if  we  will  truly  consider  it,  more  wnrthy 
it  is  to  believe  than  to  know  as  we  now  know.  For 
in  knowledge  man's  mind  suSereth  from  sense,  but  in 
belief  it  suircreth  from  sjiirit,  such  one  aa  it  holdeth 
fur  more  authorised  tliaii  itself;  ami  so  suffereth  trom 
ttie  worthier  agent.  Otherwise  it  is  of  the  stale  of 
man  glorified,  for  then  faith  shall  cease,  and  ere  shall 
htuiv  tisve  are  knoxvn. 
-r^l'herefore   we  conclude,    that  sacred  theology,' 
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which  in  our  idiom  we  call  divinity,  is  grounded  only 
upon  the  word  and  orHcle  of  God,  and  not  upon  the 
light  of  nature :  for  itis  written,  Cceli  enarrant gloriam 
Dei:  but  it  is  not  writtea,  Cali  enarrant  voiuntatem 
Dei:  but  of  that  it  is  said,  /Id  legem  et  testiirtonium, 
sinon fecerint  seatndwnverbum  istud^etc.  This  hold- 
eth  not  only  in  those  points  of  faith  which  cuncem 
the  great  mysteries  of  the  Deity,  of  the  creation,  of 
the  redemption,  but  likewise  those  which  concern 
the  law  moral  truly  inleqn-eted ;  Love  your  enemies : 
do  good  to  them  that  hate  you:  he  like  to  your  hea- 
venly Father,  that  sufferetk  his  rain  to  fail  upon  the 
Just  and  unjust.  To  this  it  ought  to  be  »ppluuded, 
iS'ec  vo.r  hominem  sonat,  it  is  a  voice  beyond  the  light 
of  nature.  So  we  see  the  heathen  poets,  when  Ihey 
fall  upon  a  libertine  passion,  do  stiU  ex|)ostuUte 
with  laws  and  moi'alities,  as  if  they  were  opposite 
and  malignant  to  nature ;  Et  ^uod  natura  remittit^ 
Invida  jura  ttegant.  So  said  Deudamis  the  Indian 
unto  Alexander's  messengers  ;  "  That  he  had  heard 
•^  somewhat  of  Pythagoras,  and  some  other  of  the 
"  wise  men  of  Gnecia,  and  that  he  held  them  for 
"  excellent  men :  but  that  they  had  a  fault,  which 
•*  was,  that  they  had  in  too  great  reverence  and  venc- 
"  ration  a  thing  tliey  called  law  and  manners." 
So  it  must  be  confessed  that  a  great  part  of  the  lav 
moral  is  of  that  i>erfection,  ivhereunto  the  light  of 
nature  cannot  aspire :  how  then  is  it,  that  man  is  said 
to  have,  by  the  Ught  and  law  of  nature,  some  notions 
and  conceits  of  virtue  and  vice,  justice  and  wrong'* 
good  and  evil  ?  Thus :  because  the  light  of  nature  is 
used  in  two  several  senses ;  the  one,  that  which 
springeth  from  reason,  sense,  induction,  are^ument, 
according  to  the  laws  of  heaven  and  earth ;  the  other, 
that  wliich  is  imprinted  upon  the  ^irit  of  man  by  an 
inward  instinct,  according  to  the  law  of  conscience, 
which  is  a  sparkle  of  the  purity  of  his  first  estate :  in 
Avhich  tatter  sense  only  he  is  participant  of  some  light 
and  discerning  touching  the  perfection  of  the  moral 
law  :  but  how  ?  SufticienWo  rherk  the  vice,  but  not 
to  inform  the  duty.     So  tlicn  the  doctrine  of  religion. 
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as  well  inornl  as  mystical,  is  not  to  1>e  attniiied.  but 
by  inspiration  and  revelation  from  God. 

The  use,  notw  ithstandiug-,  of  i-cason,  in  spiritual 
tilings,  and  the  latitude  thtji-eof,  is  wry  great  and 
general ;  for  it  is  not  for  nothing'  that  the  nposllc 
calleth  religion  our  reasonable  serTice  of  God,  inso- 
much as  the  very  ceremonies  and  figures  of  the  old 
law  were  full  of  reason  aiKl  signification,  much  moref 
than  the  ceremonies  of  idolatry  imd  ningic,  that  art? 
liill  of  nnn-significants  and  surd  chavarters.  But 
most  especially  the  Christian  faith,  as  in  all  things 
so  in  this,  deservetli  to  lie  highly  niagnifitd,  holding 
and  preserving  the  golden  mediocrity  in  this  jioinl, 
between  the  law  of  the  heathen,  and  the  law  of"  Ma- 
homet, which  have  endiraced  the  two  fxtreniet.  For 
the  religion  of  the  heathen  had  no  ajnstant  Ijelief  or 
confession,  but  left  all  to  the  lil)erty  of  Argument ; 
and  llie  religion  of  ^lahomet,  on  the  other  side,  iii- 
terdicteth  ailment  altogether :  the  one  having  the 
very  face  of  error,  and  the  other  of  imposture;  whereas 
the  faith  doth  both  admit  and  reject  disputation  wilh 
difference. 

The  use  of  human  reason  in  religion  is  of  two 
sorts :  the  fonncr,  in  the  conception  and  apprehen- 
sion of  the  mysteries  of  God  to  us  rci'ealed ;  the 
other,  in  the  inferring  and  deriving  of  doctrine  and 
direction  thereujton.  The  former  extendeth  to  the 
mysteries  themselves ;  but  how  ?  By  way  of  illustra- 
tion, and  not  by  way  of  argument.  The  latter  con- 
sisteth  indeed  of  probation  and  ai^ument.  In  the 
foi-mer.  we  see,  God  vouchsafeth  to  descend  to  our 
capacity,  in  the  expressing  of  his  mysteries  in 
sort  as  may  be  sensible  unto  us;  and  dolh  graft  his 
revelations  and  holy  doctrine  upon  the  notions  of  our 
reason,  and  applicth  his  inspirations  to  open  our  un- 
derstanding, as  the  form  of  the  key  to  the  ward  of 
the  lock.  For  the  latter,  there  is  allowed  us  an  use 
of  reason  and  argument,  secondar}'  and  respective, 
although  not  original  and  absolute.  For  after  the 
articles  end  principles  of  religion  arc  placed  and  ex- 
empted from  examination  of  reason,  it  is  then  per- 
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nult«d  unto  us  to  make  derivatbns  and  inferences 
from,  and  according  to  the  analogy  of  iJiefli,  for  our 
better  direction.  In  nature  thii>  holdetb  not,  for 
both  the  principles  are  examinable  by  induction, 
though  not  by  a  medium  nr  5>ilogism  ;  and»  besides* 
those  principle!!  or  Brst  jKMjitions  have  no  discord- 
ajicc  with  that  reason,  wliich  drntveth  down  and  de- 
duceth  the  inferior  positions.  iSut  yet  it  holdeth  not 
in  rcli^ou  alone,  but  in  many  knowledges,  Iwth  of 
greater  and  smaller  nature,  namely,  wherein  there 
are  not  only  posita  ifvit  ptacita ;  for  in  such  there 
can  he  no  use  of  al^sohitc  reason:  we  sot^  it  fomiUarly 
in  i^amcs  of  nit,  ns  chess,  or  the  tike ;  the  dmughta 
and  first  laws  of  the  game  arc  [lof-itive,  hut  how  ? 
Merely  ad placiiurnt  and  not  examinal)le  by  reason  : 
but  then  how  tn  direct  our  play  thereupon  with  best 
■dvantagc  to  win  the  game,  is  artificiid  and  rational. 
So  in  human  laws,  there  be  many  ground.s  and  max- 
ims, which  arc  piacitajuris,  positive  upfm  authority, 
and  not  ujwn  reason,  and  therefore  not  to  be  dis- 
puted: but  what  u  most  just,  not  absohitely,  hut 
relatively  and  according  to  those  maxims,  that  Afford- 
eth  a  long  fieUl  of  disputation.  Such  therefore  is  that 
sccontlary  reason,  which  liath  place  in  divinity,  which 
13  groundtd  U[x>n  the  placets  of  God. 

1  iere  therefore  I  note  this  dcficicnce,  that  there 
hath  not  been,  to  my  understanding,  sufficiently  in- 
quired mid  liandled  the  true  liuiitis  and  use  uf  reaMiu 
ia  sjtii'itual  things,  as  a  kind  of  <livine  dialectic: 
which  for  that  it  U  not  done,  it  st^meth  to  me  a 
thing  u£ual.  by  pretext  of  tine  conceiving  tliat  which 
ia  revealed,  to  search  and  mine  into  that  which  is 
not  revealed,  and,  by  pretext  of  enucleating  infer- 
eucvs  and  contradictories,  to  examine  that  which  is 
positive:  the  one  sort  falling  into  the  error  uf  Nico- 
deniu5.  demanding  to  have  things  made  more  tteuiubte 
than  it  pleasfth  God  to  reveal  them,  Quomodo  pvssii 
homo  itasvi  cum  sit  xcncx'T  the  other  sort  into  the 
error  of  the  discijiles,  wliich  nere  scandalized  at  a 
shew  of  contradiction.  Quid  est  hoc^  ^uod  didt  tto- 
bi*  ?  Modicum  ct  non  vidcbitu  me,  €t  iterum  modi' 
cum,  et  videbitis  me,  eic^ 
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Upon  this  I  have  insisted  the  more,  in  regnrd  of 
the  great  and  blessed  use  thereaf;  for  this  point, 
well  laboured  and  defined  of.  Mould,  in  my  judg- 
ment, be  an  opiate  to  stay  and  bridle  not  only  the 
vanity  of  curious  speculations,  wherewith  the  schoob 
labour,  but  the  fiiry  of  conti-oversies,  wherewith  the 
Church  laboureth.  For  it  cannot  but  open  metii 
eyes,  to  see  that  many  controversies  do  merely  per- 
tain to  that  which  ia  either  not  revealed,  or  pcative, 
and  that  many  othei-s  do  j^-row  upon  weak  and  ob- 
scure inferences  or  derivations ;  which  latter  sort,  if 
men  would  revive  the  blessed  stile  of  tliat  preal 
doctor  of  the  (Jenliles,  would  be  cnrried  thus ;  Ego^ 
fan  Domintts;  and  again.  Secundum  consilium 
meum;  in  opinions  and  counsels,  and  not  in  positionit 
and  opposition;;.  But  men  arc  now  over-ready  to 
usurp  the  stile,  Kon  ego.  sed  Dominus ;  and  not  so 
only,  but  to  bind  tt  with  the  thunder  and  denuncia- 
tion of  curses  and  anathemas,  to  the  tcrrnr  of  those 
which  have  not  sufficiently  learned  out  of  Solomon, 
that  the  causeless  curse  shall  not  cmne. 

Divinity  hath  two  principal  parts;  the  matter in- 
ftrmed  or  revealed,  and  the  nature  of  the  informa- 
tion or  revelation  :  and  with  the  latter  we  will  be^n, 
because  it  hath  most  coherence  with  tliat  wbicb  we 
have  now  last  handled.  The  nature  of  the  information 
conaisteth  of  three  branches;  the  limits  of  the  in- 
formation, the  sufficiency  of  the  information,  and 
the  acquirinj^  or  obtaining  the  information.  Unto 
the  limits  of  the  information,  belong  these  considiTa- 
tions ;  how  far  forth  particular  persons  continue  to 
be  inspired ;  how  far  forth  the  Church  is  inspired : 
and  how  far  forth  reason  may  be  used  :  the  last  point 
whereof  I  have  noted  as  deficient.  Unto  the  suffici- 
ency of  tlie  information  belong  two  considerations ; 
what  points  of  religion  are  fundamental,  and  what 
perfective,  being  tnatter  of  farther  building  and  per- 
fection Upon  one  and  the  same  foundation ;  and 
again,  how  the  gradations  of  light,  according  to  th« 
dispensation  of  times,  are  material  to  the  sufficiency 
of  bdief. 
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Here  again  I  may  rather  give  it  in  advice,  Uian 
note  it  as  deficieut,  tlial  Uie  |K>ints  fundamentiU,  and 
the  paints  of  fartlicr  perfection  only  ou^bl  to  tje  with 
piety  and  wisdom  distinguished ;  a  subject  tending 
to  uuich  like  end,  as  that  I  noted  before;  for  as  that 
other  were  likely  to  abate  the  number  of  controver- 
Kies,  so  tilts  is  like  to  abate  the  lieat  of  many  of  them^ 
We  see  Moses  when  he  saw  Uie  Israelite  and  the 
jEgyjitiaii  fight,  he  did  not  say.  Why  strive  you  % 
but  drew   his  sword,  and  slew  the  .^/gyptian  :   but 
when  he  saw  the  two  Israelites  fight,  he  said,  You 
are  brethren,  why  strive  you  ?   If  the  point  of  doon 
trine  Ik  an  ./Egyptian,  it  must  J>e  slain  by  the  steort(\ 
oj  the  Spiritt  and  not  reconciled:  but  if  it  be  ai^ 
IsracUte,  though  in  the  wrong,  then,  /Vhy  strive  you  f 
We  see  of  the  fundamental  points,  our  Saviour  pen- 
ncth  the  league  thus;  He  that  is  not  with  usjs  against 
us;  but  of  jwints  not  fimdamental,  thus :  lie  that  14,' 
not  against  us,  is  with  tts.     So  we  stx-  the  coat  oCj 
our  Saviour  was  intirc  without  scam,  and  so  is  tba 
doctrine  of  the  Scriptures  in  itself;  but  the  garmt'n%! 
of  the  Church  was  of  divers  colnui-s,  and  yet  not  di- 
vided: we  see  the  cliafl'  may  and  ought  to  be  severed 
from  the  com  in  the  ear,  but  the  tares  may  not  bft 
pulled  up  fi\)m  the  com  in  the  field.  So  as  it  is  a  tbia^  1 
of  great  use  well  to  define,  what,  and  of  what  Iatitude(| 
those  points  are.  which  do  make  men  merely  alienf 
and  disincorfKirate  from  the  Churcli  of  God. 

Pur  the  obtaining  of  thr  inforiiiation,  it  resteth 
upon  the  true  and  sound  interpretatiuti  of  the  Scrip* 
ture.s,  which  are  tlie  fountains  of  the  water  of  life. 
The  interpretations  of  the  Scriptures  are  of  twosoita: 
uielhodical,  and  solute  or  at  lai^c.  For  this  divine 
water,  which  excelleth  so  much  that  of  .larob's  well, 
is  drawn  forth  much  in  the  same  kind,  as  natural 
water  useth  tu  be  out  uf  wells  and  fountains ;  ^ther 
it  is  first  furcinl  up  iuto  a  cistern,  and  from  thence 
fetched  utid  derived  fur  use ;  or  else  it  is  drawn 
and  rtH^eived  in  buckets  and  vessels  immediately 
where  it  sjinugeth.  The  fanner  sort  whereof,  tJiough 
it  seem  to  be  the  more  i^ady,  yet,  in  my  judgment. 


k 


* 


Book  II.]  Of  the  Advancemtnt  of  learning, 

is  more  subject  to  comipt.  This  is  that  method 
>irhicb  hath  exhibited  unio  tis  the  selioUistical  divi- 
nity, whereby  divinity  hath  been  reduced  into  an 
art,  OS  into  a  cistern,  and  the  streams  of  doctrine  or 
positions  fetched  and  derived  from  thence. 

In  this  men  have  song-ht  three  things,  a  summary 
breWty,  a  compacted  strength,  and  a  complete  |K;r- 
fection ;  whereof  the  two  tirst  they  fail  to  lind,  and 
■the  last  they  ought  not  to  seek.  For  as  to  brevity, 
we  sec,  in  all  summary  methods,  while  men  purpose 
to  abiidgc,  they  give  cause  to  dilate.  For  the  sum, 
or  abridgment,  by  contraction  becomcth  obscure: 
the  obscurity  requireth  exposition,  and  the  exposition 
is  deduced  into  lai^  commentaries,  or  into  common 
places  and  titles,  which  grow  to  be  more  vast  than 
the  uriginal  writings,  nhence  the  sum  was  at  first 
extracted.  So.  we  see,  the  volumes  of  the  schoolmen 
are  greater  much  than  tlie  first  writings  of  the  fathers, 
whence  the  master  of  the  sentences  made  lu5  sum  or 
collection.  So,  in  like  manner,  the  volumes  of  the 
modeiii  doctors  of  the  civil  law  exceed  those  of  the 
ancient  jurisconsults,  of  which  Trebonian  compiled 
,the  digest.  So  as  this  course  of  sums  and  commen- 
taries is  that  which  doth  infallilily  make  the  body  of 
sciences  more  immense  in  (quantity,  and  more  base 
in  sul  stance. 

And  for  strength,  it  is  true,  that  knowle<lge3  ro- 
.dueed  into  exact  methods  have  a  shew  of  strength, 
in  that  each  part  seemeth  to  support  and  sustain  the 
other;  but  this  is  more  satisfactory  than  substantial : 
like  unto  buildings  which  stand  by  architecture  and 
compaction,  which  are  more  subject  to  ruin,  than 
those  tliat  are  built  more  strong  in  their  several  parts, 
though  less  compacted.  But  it  is  plain,  that  the 
more  you  recede  from  your  grounds,  the  weaker  do 
you  conclude :  and  as  in  nature,  the  more  you  re- 
move yourself  from  particulars,  the  greater  peril  of 
•error  you  do  incur;  so  much  more  in  divinity,  the 
more  you  recede  from  the  Scriptures,  by  inferences 
and  consequences,  the  more  weak  and  dilute  aie  your 
positions. 
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capadty,  and  to  matters  moral  or  dlnnc.  And  it  is 
a  true  rule,  jiuc/nris  atJud a<^enit/i parva  aiicfuritas : 
fiir  it  were  a  strange  conrlusion,  if  a  man  .should  use 
•  slmilitudt;  for  nrnarranTt  nr  illnstration  sake,  bot*- 
rowed  froin  nature  nr  hiKtory  according  to  vulgar, 
tonceit,  as  of  a  ha^lisk,  an  unicorn,  a  centaur,  a 
Briareiis,  an  Hydro,  or  tlie  like,  that  thnrcfure  ha 
must  needs  he  thought  to  aifirm  the  matter  thereof 
positively  to  be  true.  To  conclude  thcreibrc,  these 
two  interpretations,  the  one  by  reduction  or  cnig- 
maticaJ,  the  other  philosophical  or  pliysical,  which 
have  been  received  and  pursued  in  imitation  of  tlio 
rabbins  and  cabatists,  are  to  be  confined  with  a  noU 
altum  sapere,  sed  time- 

But  the  two  Latter  points,  known  to  God,  and  un« 
known  to  man.  touchinjf  the  secrets  of  the  heart,  and 
the  successions  of  time,  do  make  a  just  and  sound  dif> 
ference  between  the  manner  of  the  expo^sition  of  the 
Scriptures  and  all  other  books.  For  it  is  an  excellent 
observation  wliich  hath  been  made  ujwn  ttie  answtfft, 
of  our  Saviour  Christ  to  many  of  the  questions  which 
were  propoundwl  to  him,  how  tliat  tht-y  are  iuiperlu 
nent  to  the  state  of  the  question  demaiidud ;  the  rrA- 
son  whereof  is,  because  not  being  like  man,  which 
knows  man's  thouj^ht«  by  hiet  words,  but  knowing 
man's  thoughts  immediately,  he  never  auswercd  their 
words  but  their  thouglitii :  much  in  the  like  tnanner 
it  is  with  the  Scriptures,  which  being  written  to  the 
thoughts  uf  men,  and  to  the  succession  of  all  agcSt 
with  a  foresight  of  all  heresies,  contradictions,  dif- 
iering  estates  of  the  Church,  yen,  and  partieiUariy  of 
tile  elect,  are  not  to  be  interjireted  only  according 
to  the  latitude  of  the  pro|)er  sense  of  the  place,  and 
tespectively  towards  lliat  present  occasion,  whereupon 
the  words  were  uttered,  or  in  precise  eongruity  or  con- 
texture with  the  words  l>efore  or  after,  or  in  con- 
templation of  the  prim-i|)a1  scfli>e  of  the  place;  but 
have  in  themselves,  not  only  totally  or  coilectiTcly, 
but  diitributively  in  cinusrs  and  words,  intinite  ftprings 
and  streams  of  doctrine  to  water  the  Church  in  cvwry 
part :  and  therefore  as  tbe  literal  sense  i^  as  it  were, 
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the  main  sti-eani  or  river,  so  the  moral  sense  chic-Hy, 
and  sometimes  the  allegorical  or  topical,  art:  they 
wheicof  the  Church  bath  most  m-x  :  not  that  1  wish 
men  to  be  bold  iii  allL'^ritf!>,  or  indul^'ut  ur  li^lit  ia 
oUusioDS ;  but  that  I  du  much  cr>ndeiuii  that  inter- 
pretation of  the  Scripture,  which  is  only  aHer  the 
manner  as  men  lue  to  iuterpiet  a  profane  book. 

In  this  part,  touclun^  the  exposition  of  the  Scrip- 
tures. I  can  report  no  de6cicnce ;  but  by  way  of  re- 
mcmlirance,  this  1  will  add.  in  perusing  Ixxiks  of  di- 
vinity, I  find  many  Ijook-s  of  controversies,  and  many 
of  common  places  and  treatises,  a  mass  of  positive 
divinity  sb  it  L^  made  an  art ;  a  number  oi  sermons 
and  leeturrs,  and  many  pixiUx  canuuentariu>  upon 
tbe  Scriptures,  with  faannonics  and  concordanres : 
but  that  form  of  writing  in  divinity,  which  in  my 
judirmcDt  is  of  all  otlicni  most  lidi  and  precious,  is 
positive  divinity,  cuUeetcd  upou  particular  textH  i^ 
Scriiitui-L-s  in  brief  observations,  mjt  dilated  tido  com- 
mon places ;  not  chasing  after  controversies,  not  iv- 
duccd  into  method  of  tut ;  a  thing  abounding'  in  ser- 
monsi,  which  will  vanish,  but  defective  in  books 
which  will  remain,  and  a  thing'  wherein  this  a^ 
cxcelleth.  For  I  am  persuaded,  and  I  may  speak  it, 
with  an  Aisit  invidia  verho,  and  no  ways  in  deroga- 
tion of  antiquity,  but  as  in  agoodemiUatian  between 
the  vine  and  the  olive,  that  if  the  choice  and  best  of 
those  observations  upon  texts  of  Scriptures,  which 
have  been  made  dis(»ersediy  in  sermons  within  this 
your  majesty's  island  of  Britain,  by  the  space  of  these 
forty  years  and  more,  leaving  out  the  largeness  of  ex- 
hortations and  applications  thereupon,  bad  been  set 
down  in  a  continuance,  it  had  been  the  best  work 
in  divinity,  wltich  had  been  written  since  tbe  a^to&tles 
times. 

The  matter  informed  by  divinity  if  of  two  kinds ; 
matter  of  belieil  and  truth  of  opinion  ;  and  matter  of 
service  and  adoration :  which  is  aUo  judged  and  di- 
rected by  the  former ;  the  one  bciag  as  the  internal 
smd  of  rdigiuu,  and  Ihe  other  as  the  external  iKtdy 
thereof.      And  therefore   the  heathen  religion  wa& 
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not  oiily  a  wonihtp  of  idols,  IhiI  the  whole  religion 
was  an  idol  in  itsell',  for  it  had  no  soitl;  that  is, 
no  certainty  of  belief  or  confession ;  as  a  man  niay 
well  tliink,  considering-  the  cliief  doctors  of  their 
church  were  the  poets :  and  the  reason  was,  because 
the  heathen  godi  were  no  Jealous  gods,  but  were  giad 
to  be  admitted  into  part,  as  they  had  reason.  Neither 
did  they  respect  the  purcness  of  heart,  so  they  might 
have  external  honour  and  rites. 

But  out  of  these  two  do  result  and  issue  four  main 
branches  of  divinity  ;  Faith,  Manners,  Liturg)*,  and 
Govcrament,  Faith  containeth  the  doctrine  of  the 
nature  of  God,  of  the  attributes  of  God,  and  of  the 
works  of  God.  The  nature  of  God  consisteth  of 
three  persons  in  unity  of  Godhead.  The  attributes 
of  God  are  either  common  to  the  Deity,  or  respective 
to  the  iKTSOus.  The  works  of  God  summary  are  two, 
that  of  t}te  creation,  and  that  of  the  i-edemption;  and 
both  these  works,  as  in  total  they  ap[>ertain  to  the 
unity  of  the  Godhead,  so  in  their  [Kirts  they  refer  to 
the  tliree  persons  :  that  of  the  creation^  in  the  mass 
of  the  matter,  to  the  Father;  in  tlie  tU^wsltiun  of 
the  foitu,  to  the  Son ;  and  in  the  continuance  and 
conversation  of  the  being,  to  the  Holy  Spirit ;  so  that 
of  tlic  redemption,  iu  tlie  election  and  cx)unsel,  to  the 
Fatlier;  in  the  whole  act  and  consummation  to  the 
Sou ;  and  in  the  application,  tu  the  Holy  Spirit :  for 
by  the  Holy  Gliost  was  Christ  conceived  in  flesh, 
and  by  the  Holy  (ihost  are  the  elect  regenerate  in 
spirit.  Tiiis  work  likewise  we  consider  cither  effec- 
tually, in  the  elect ;  or  privately,  in  tlie  reprobate ;  or 
according  to  appearance,  in  tlie  visible  Churcli. 

For  manners,  the  doctrine  thereof  is  contained  in 
the  law,  which  discloseth  sin.  The  law  itself  is  di- 
vided, according  to  the  edition  thereof,  into  the  law 
of  natme,  the  law  moral,  and  the  law  positive  ;  and, 
according  to  the  stile,  into  negative  and  aihmiativer 
prohibitions  and  commandments.  Sin,  in  the  matter 
and  subject  thereof,  is  divided  according  to  the  com- 
mandments ;  in  the  form  thereof,  it  referrelh  to  the 
tiiTcc  persons  in  Deity.     Sins  of  infirmity  against  the 
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.Father,  whose  more  special  attVihutc  is  power;  sins 

fof  ignorance  against  the  Son,  whwM^  attribute  is  wis- 

rdom ;  and  sins  of  malice  against  the  Holy  Gho«t, 

[whose  attiibute  is  gi*ace  or  love.     In  tlic  motions  of 

lit,  it  either  moveth  to  the  rigJit  hand  or  to  the  left, 

[either  to  blind  devotion,  or  to  profane  and  lilirrline 

^transgression ;    either  in    imiiosiiig   restraint  where 

[God  granteth liberty,  or  in  taking  liberty  where  God 

Umposcth  restraint.     In  the  degrees  and  progress  of 

lit,  it  divideth  itself  into  thought,  word,  or  act.     And 

tin  this  part  1  commend  much  the  dcnliicing  of  the 

law  of  God  to  cases  of  conscience,  for  that  I  take 

indeed  to  l*e  a  breaking,  and  not  exhibiting  whole  of 

the  bread  of  life.     But  that  which  quJckencth  both 

these  doctrines  of  faith  and  manners,  is  the  elevation 

And  consent  of  the  heart ;  whereunto  appertain  books 

of  exhortation,  holy  meditation,  Christian  resolution, 

and  the  like. 

For  the  liturgy  or  service,  it  consisteth  of  the  reci- 
procal acts  between  God  and  man ;  which,  on  the 
part  of  God,  are  the  preaching  of  tJie  word,  and  the 
sacraments,  which  are  seals  to  the  covenant, or  as  the 
visible  woi-d ;  and  on  the  part  of  man,  invocation  of 
the  name  of  God ;  and,  unto  the  law,  sacriAces ; 
which  were  as  visible  prayers  or  confessions ;  but 
now  the  adoration  being  m  spiritu  et  vei'ttnte,  there 
remaineth  only  vltuli  labiornm,  although  the  use  of 
holy  vows  of  thankfulness  and  retril)ution  may  be  ac- 
counted also  as  sealed  petitions. 

And  for  the  government  of  the  Church,  it  consist- 
eth of  the  patrimony  of  the  Church,  the  fraiicliises  of 
the  Church,  and  the  offices  and  jurisdictions  of  the 
Church,  and  the  laws  of  the  Church  dirtwtiiig  tlie 
whole ;  all  which  have  two  considerations,  the  one  in 
themselves,  the  other"  how  they  stand  compatible  and 
agreeable  to  the  dvil  estate. 

Tliis  matttTof  divinity  is  handled  either  in  form  of 
instruction  of  truth,  or  in  form  of  confutation  of 
falshood.  The  declinations  from  religion,  besides  the 
primitive,  which  is  atheism,  and  the  branches  there- 
of, arc  three ;  heresies,  idolatrj-.  and  witchcraft :  he- 
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resies,  when  we  serve  the  true  God  with  a  false  won- 
ship;  idolatiy,  when  wc  worship  false  g-ods,  sup- 
posing them  to  be  true ;  and  witchcraft,  when  we 
adore  false  gods,  knowing'  ihem  to  be  wicked  and 
&be.  For  so  your  majesty  doth  excellently  well 
observe,  that  witchcraft  is  tlie  height  of  idolatry. 
Attd  yet  we  see  though  these  be  true  degi-ees,  Samuel 
teaeheth  us  that  they  are  all  of  a  nature,  when  there 
is  once  a  receding  from  the  word  of  God ;  for  so  he 
eaith.  Quasi  peccatum  artolandi  est  repugnaj-e,  et 
yuasi  acelus  ithlviatria  nolle  acifuiescere. 

These  things  I  have  passed  over  so  briefly,  becau»e 
I  can  re{K>rt  no  deficieiice  eoucernin/;  them :  for  I 
can  find  no  space  or  ground  that  lieth  vacant  and  un- 
sown in  the  matter  of  divinity  ;  so  diligent  have  men 
been,  either  in  sowing  of  good  &eed|  or  in  sowing  of 
tai'es. 

TlTtls  have  I  made,  as  it  were,  a  small  globe  of  the 
intellectual  world,  as  truly  and  faithfully  as  I  could 
discover,  with  a  note  and  description  of  those  parts 
whidt  seem  tn  me  not  constantly  occupate,  or  not 
well  converted  by  the  labour  of  man.  In  which,  if  1 
have  in  any  point  receded  from  that  which  is  com- 
monly received,  it  hath  been  witli  a  purpose  of  pro- 
ceeding in  melius,  and  not  in  aliud:  a  mind  of 
amendment  and  proticience,  and  not  of  change  and 
difference.  For  1  cotdd  not  be  true  and  constant  to 
the  argument  I  handle,  if  i  were  not  willing  to  go 
beyond  others,  hut  yet  not  moi-e  willing  than  to  have 
Others  go  beyond  me  again ;  which  may  t]ie  better 
appear  by  this,  that  I  have  |iropounded  my  opinion* 
naked  and  unarmed,  not  seeking  to  prcoccupate  the 
liberty  of  mens  judgments  by  confutations.  For  in 
any  thing  which  is  well  set  down,  1  am  in  good 
hope,  that  if  the  first  reading  move  an  objection,  the 
second  rending  nill  make  an  answer.  And  iu  those 
things  whei-ein  I  have  erred,  I  am  sure.  I  have  not 
prejudiced  the  right  by  litigious  at^uments,  which 
certainly  have  this  contrary  effect  and  operation,  that 
they  add  authority  to  error^  and  destroy  the  authority 
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of  that  which  is  well  invented.  For  question  is  an 
honour  and  preferment  to  falshood,  as  on  the  other 
side  it  is  a  repulse  to  truth.  But  the  errors  I  claim 
and  challenge  to  myself  as  mj  own.  The  ^ood,  if 
any  be.  is  due  tanquam  adeps  sacrificiij  to  be  incensed 
to  the  honour  first  of  the  Divine  Majesty,  and  next 
of  your  majesty,  to  whom  on  euth  I  am  most 
bounden. 


MAGNALIA  NATUILE, 

PK^ECIPUE  QUOAD  USUS   HUMANOS. 


^ 


The  prolongation  of  life :  the  restitution  of  youth 
in  some  degree :  the  retardation  of  age :  the  curing 
of  diseases  counted  incurable  :  the  mitigation  of  pain : 
more  easy  and  less  loathsome  purgings :  the  increas- 
ing of  strength  and  activity :  the  increasing  of  ability 
to  suffer  torture  or  pain :  tlie  altering  of  complexions, 
and  fatness  and  leanness :  the  altering  of  statures :  the 
altering  of  features  :  the  increasing  and  exalting  of 
the  inteUectuat  parts :  versions  of  bodies  into  other 
bodies :    making  of  new  species :   transplanting  of 
one  species  into  another :  instruments  of  destruction, 
as  of  war  and  poison :  exhilaration  of  the  spirits,  and 
'putting  them  in  good  dLspositiou :  force  of  the  ima- 
'^nation, either  upon  another  body,  or  upon  the  body 
Itself:  acceleration  of  time  in  maturations:  accelera- 
tion of  time  in  clarifications ;  acceleration  of  putre- 
faction:   acceleration  of  decoction:   acceleration  of 
germination  :  making  rich  composts  for  the  earth : 
impressions  of  the  air,  and  raising  of  tempests :  great 
alteration ;  as  in  induration,  emolUtion,  etc.  tumiog 
crude  and  n'aterj'  liubstances  into  oily  and  unctuous 
substances :  drawing  of  new  foods  out  of  substances 
not  now  in  use :  making  new  threads  for  apparel : 
and  new  stuffs,  such  as  are  paper,  glass,  etc.  natural 
divinations:  deceptions  of  the  senses:  greatur  pleasures 

of  the  scns«s  :  artificial  minerals  and  cem«nts. 
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A  NATURAL  HISTORY, 


nr 


TEN  CENTURIES. 


to 


THE  READER. 


H^yiNG  had  the  honour  to  be  conthmaUy  with 
my  lord  in  compiling  of  this  work,  and  to  be  em* 
ployed  therein^  I  have  thought  it  not  atntsSf  "with 
hiji  lordship's  good  leave  and  likiJig^for  the  better  sa- 
tisfaction of  those  that  shall  read  it,  to  make  known 
somewhat  of'  his  lordship's  intentions  touching  the 
ordering,  and  publishing  of  the  same*  I  have  heard 
his  lordship  o/'ten  say,  that,  if  he  should  have  served 
the  glory  of  his  ozcn  name,  he  had  been  better  not  to 
have  published  this  Natural  History:  for  it  may 
seem  an  indigested  heap  of  particulars,  and  cannot 
have  that  lustre^  which  books  cast  into  methods  have ; 
but  that  he  resolved  to  prefer  the  good  of  men.,  and 
that  u-hich  might  best  secure  it,  before  any  thing 
that  might  have  relation  to  himself.  And  he  kneto 
well,  that  there  vat  no  other  may  open  to  unloose 
mats  minds,  being  bound,  and,  as  it  were,  maleficiate, 
by  the  charms  o/'  deceiving  notions  and  theories,  and 
thereby  made  impotent  for  generation  of  xcorks,  but 
only  no  where  to  depart  from  the  sense,  and  clear 
experience,  but  to  keep  close  to  it,  especially  in  the 
beginning:  besides,  this  Natural  History  zcas  a 
debt  of  his,  being  designed  and  set  down  for  a  third 
part  of  the  lustauration.  I  have  also  heard  his  lord- 
ship discourse  that  men,  no  doubt,  will  think  many 
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rtf  the  experiments^  cojttaxned  in  this  collection,  to  be 
vulgar  and  trivial,  mean  and  sordid^  curious  and 
fruitless :  and  therejorct  he  wisheth  that  they  would 
have  perpetually  before  their  eyes  what  is  nffw  in 
doings  and  the  diff'trence  between  this  Natural  JOs' 
tory  and  others.  For  those  Natural  Histories  which 
are  extant,  being  gathered  for  delight  and  use,  are 
full  of  pleasant  descriptions  and  pictureSy  and  affect 
and  seek  after  admirationt  rarities^  and  secrets. 
£uty  contrariwise,  the  scope  which  his  lordship  in- 
tendethi  is  to  write  such  a  Natural  History^  as  ma^ 
be  fundamental  to  the  erecting  and  building  of  a 
true  philosophy,  for  the  illumination  of  the  under- 
Atandingy  the  extracting  of  asionu,  aiui  the  pro* 
ducing  of  many  noble  tcorh  and  effects.  For  he 
hopeth  by  this  means  to  acquit  himself  of  that  for 
which  he  taktth  himself  iu  a  sort  bounds  and  that 
isy  the  advancement  of  alt  learning  and  sciences. 
For,  having  m  this  present  tcork  collected  the  via- 
lerialsfor  the  buildings  and  in  his  Novum  Org^nuin» 
of  which  his  lordship  is  yet  to  publish  a  second  part, 
set  down  the  instruments  and  directions  for  the 
work  ;  men  shall  now  be  wanting  to  themselves,  if 
they  raise  not  knowledge  to  that  perfection  whtreof 
the  nature  of  mortal  men  is  capable.  And  in  this 
behalf,  I  have  heard  his  lordship  speak  contplatn' 
ingly,  that  his  lordships  u:ho  ihinkcth  he  desrrvelh 
to  be  an  architect  in  this  building,  should  be  forced 
to  be  a  workman,  and  a  labourer,  and  to  dig  the 
clay,  and  bum  the  brick  ;  and,  more  than  that,  tfc- 
cordwg  to  the  hard  condition  of  the  iaraeliles  at 
the  latter  end,  to  gather  the  straw  and  stubble,  troer 
all  the  felds,  to  burn  the  bricks  withal.  For  /ie 
knowcth,  that  except  he  do  it,  nothing  will  he  done: 
men  are  so  set  to  despise  the  means  of  their  o%en 
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good.  And  at  for  the  basenets  o/mnxy  of  the  ftr- 
periments ;  ds  long  a»  they  be  God's  works^  they 
are  honourable  enough.  And  for  the  vulgarnest  of 
them,  true  axioms  must  he  draien  from  fjloiii  ex- 
perience (ttid  not  from  doubtful;  and  h'ts  lordxlnf^s 
course  i$  to  make xeonders plain.,  undnotplaiu  thing* 
wonders;  and  that  experience  likewise  nntst  he  broken 
and  grinded,  and  not  whole^  or  as  it  groxeeth.  And 
for  use ;  his  lordship  hath  often  in  hLv  mouth  the 
two  kind^  of  experiment t ;  experimeuta  fructifern, 
and  expeiimtmta  lucifera :  experiments  of  tae^  and 
experiments  of  light :  and  he  reporteth  kitntelfj 
whether  he  "were  not  a  strange  man,  that  should 
think  that  light  hath  no  use*  because  it  hath  no 
matter.  Further,  his  lordship  thought  good  also  to 
add  unto  many  of  the  experiments  themselves  some 
gloss  of  the  causes ;  that  in  the  succeeding  work  of 
interpreting  nature^  and  framing  axioms  y  all  things 
may  be  in  more  readiness.  And  for  the  causes 
herein  by  him  assigned;  his  lordship  persuadeth 
himself^  they  are  far  more  certain  than  those  that 
are  rendered  by  others ;  not  for  any  es^cellency  of 
his  own  wit,  as  his  lordship  is  wont  to  say^  but  in 
respect  of  his  continual  conversation  with  nature 
and  expcriettce.  He  did  consider  tikeiciset  that  by 
this  addition  of  causes^  mens  minds,  which  make  so 
much  haste  to  find  out  the  causes  of  things,  xvould 
not  think  themselves  utterly  lost  in  a  vast  xvood  of 
experience,  but  stay  upon  these  causes,  such  as  they 
are,  a  little,  till  true  axioms  may  be  more  fully  dis- 
covered. I  have  lieard  his  lordship  say  aUo,  that 
one  great  reason^  why  he  would  not  put  these  par- 
ticulars  into  any  exact  method^  though  he  that 
iooketh  attentively  into  them  shall  Jind  that  they 
have  a  secret  order,  was,  because  he  conceived  that 
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Other  men  would  now  think  that  they  could  do  ike 
like:  andso  goonwitkafurther  colUct'wn:  which, 
if  the  method  had  been  exacts  many  woufd  have 
despaired  to  attain  by  imitation,.  As  for  his  lord- 
ship's  love  of' order,  I  can  refer  any  man  to  his  lord- 
ship** Latin  book,  Dc  Augmcnlis  SdcnUarura ; 
whicht  if  my  Judgment  be  any  things  is  written  in 
the  exactest  order  thai  I  knorc  any  writing  to  be. 
I  will  conclude  with  an  usual  speech  of  his  lord- 
ship's: That  this  work  of  his  Natural  History  is 
the  JVorld  as  God  made  it,  and  not  as  men  have, 
made  it ;  for  that  it  hath  nothing  of  imagination. 

W.  RA^n.EY. 


This  epistle  it  the  »imc,  that  should  hare  been  prefixed  to  Ibii' 
book,  if  bis  lordfhip  had  lived. 


NATIRAL  HISTORY. 


CEN'TURY  L 


Expermcnts  in  comorty  tottckiug  the  straining  and 
passing  of  bodies  one  through  another ;  which 
they  call  Percolation. 

Dig  a  pit  upon  the  sea-sliore,  somewhat  abovp  the 
high-water  mark,  and  sink  it  as  deL-p  as  the  low- 
nater  mark;  and  as  the  tide  cometh  in,  it  will  fill 
with  water,  fresh  and  potable.  This  is  commonly 
practised  upon  the  coast  of  Barbary,  where  other 
fresh  water  is  wanting.  And  ('a;sar  knew  this  well 
when  he  was  besieged  in  Alexandria :  for  by  digging 
of  pits  in  the  sea-shore,  he  did  frustrate  the  laborious 
works  of  the  enemies,  whirh  had  turned  the  sea- 
water  upon  the  wells  of  Alexandria ;  and  so  saved 
lu's  army  being  then  in  desperation.  But  Csesar  mis- 
took the  cause,  for  he  thought  that  all  sea-satids  had 
natural  springs  of  iiresh  water :  but  it  \s  plain,  tliat  it 
is  the  sea-water ;  because  the  pit  filleth  according  to 
the  measure  of  the  tide;  and  the  sea-water  passing  or 
straining  through  the  sands,  leaveth  the  saltness. 

%  I  iiEME>fBER  to  have  read,  that  trial  hath  1)een 
made  of  salt-water  passed  through  cartli,  through  ten 
vessels,  one  within  another;  and  yet  it  hath  not  lost 
its  saltness,  as  to  become  potable :  but  the  same 
man  saith,  that,  by  the  relation  uf  another,  salt-water 
drained  through  twenty  vessels  hath  become  fresh. 
Tliis  experiment  seemeth  to  cross  that  other  of  pits 
made  by  the  sea-side ;  and  yet  but  In  part,  if  it  be 
true  that  twenty  repetitions  do  the  effect.  But  it  13 
worth  the  note,  how  poor  the  imitations  of  nature  are 
in  common  course  of  experiments,  except  they  bo 
led  by  great  judgment,  and  some  good  light  of  ax-' 
ioms.     For  first,  there  is  no  small  Sfference  Ixrtwcen 
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«  passage  of  tvater  through  twenty  small  vessels,  and 
throupli  such  a  distance,  aa  betneen  the  low-water 
and  high-water  mark.  Sectmdly,  there  U  a  great 
difference  iKtween  earth  and  sand ;  for  all  earth  hatlk 
in  it  a  kind  of  nitnius  salt,  from  which  sand  is  more 
free ;  and  besides,  earth  doth  not  strain  the  water  so 
Saaely  as  sand  doth.  But  there  is  a  third  point,  that 
I  suspect  as  much  <ir  more  than  the  other  two;  and 
that  is,  that  in  Utc  experiment  of  transmission  vt  tlm 
sea-water  into  the  pits  the  water  riseth ;  but  in  the 
experiment  of  (mnsnii.ssion  of  the  water  through  the 
vessels,  it  fnllcll>.  Now  certain  it  is  that  the  salter 
part  of  water,  once  salted  throughout,  goeth  to  the 
bottom.  And  thei-efoi-e  no  marvel,  if  the  draining  of 
water  by  descent  doth  not  make  it  iresh :  hcKides,  t 
do  somewhat  doubt,  that  the  very  dashing  of  the 
water,  that  comcth  fnjm  the  sea,  is  more  proper  to 
strike  off  the  salt  part,  tlian  where  the  water  slideth. 
of  its  own  motion. 

3.  It  seenieth  percolotion,  or  trans missioTi,  whidk 
is  commonly  called  straining,  is  a  good  kind  of  scpa^- 
ration,  i)<»t  only  of  tliick  iron)  thin,  and  grogs  from 
fine,  but  of  more  i^ubtile  natui'es ;  and  varieth  accord- 
ing to  tlie  body  thruugh  which  the  transmission  is 
made :  as  if  through  n  woollen  bag,  the  liquor  leaveth 
the  tatuess;  if  tlu'uitgh  sand,  the  saltncss,  ttc.  The/ 
speak  of  severing  wine  h-om  Mater,  passing  it  tlirough 
ivy  wood,  or  tlirough  other  tlie  like  porous  body;  but 
Htm  comtat. 

4.  The:  gum  of  trees,  which  we  see  to  be  com- 
monly shining  and  dear,  is  but  a  fine  passage  or 
vtraining  of  tlie  Juice  of  the  tree  througli  the  wikmI 
ftnd  bark.  And  in  like  manner,  Comi&h  diamundii* 
«nd  rock  rubies,  which  are  yet  more  resplendent  than 
gums,  are  the  fine  e\udationii  uf  stone. 

5.  Abisi'oti.k  giveth  the  cause,  vainly,  why  tlic 
feathers  of  birds  are  of  more  lively  colours  than  the 
hairs  of  beasts;  for  no  beast  ha(h  any  fiiw  azure,  or 
camation.  or  green  hair.  Me  ^th,  it  is  iK-causc  birds 
•re  more  in  the  beams  of  the  sun  than  beasts ;  but 
that  is  manifestly  untrue ;  for  cattle  arc  more  in  the 
lUJi  than  birds,  that  live  commonly  in  the  woods,  or  in 
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gome  covert.  Thi'  ime  cause  is,  that  tho  excpemen- 
titiuus  inuistHTP  nf  Knng  creatures,  which  niaketh  as 
well  the  feHthcns  in  hfrds,  as  the  hair  in  Itcasts,  pass- 
ech  in  WrIh  throu^  a  ftnei'  and  more  delicate  strainer 
tlmn  it  doth  in  beasts  ;  for  j^athcrs  pass  through 
qtiills;  and  hair  tlirough  skin. 

6.  The  clariiyinff  of  liqaors  by  adhesion,  is  an  in- 
ward ptrcrtlatiuii;  and  is  trftetted,  whon  some  cleaving 
body  is  mixed  and  ag^ltaled  with  the  liquors;  whereby 
the  grosser  |iart  of  the  Liquor  sticks  to  that  clea\ing 
Imdy;  and  so  the  finer  parts  are  fi-Mfd  from  the 
grcKoer.  So  the  apothecaries  clarify  their  syrups  by 
wldtes  of  eggs,  beaten  with  the  juices  which  they 
woiUd  clarify- ;  whtch  whites  of  eggs  gather  all  the 
dreg«  and  grosser  parts  of  the  juice  to  them ;  and 
after  the  syrup  being  set  on  the  fire,  the  whitea  of 
^gg  themselvos  harden,  and  are  taken  forth.  So  hip- 
pocras  is  clnrifietl  by  mixing  with  milk,  and  stirring' 
it  about,  and  then  passin;^  it  through  a  woollen  bag, 
which  they  call  Hip])ocratcs's  Sleeve,  and  the  cleaving 
nature  nt'  the  milk  drawfth  the  powder  of  the  spices, 
and  grosser  parts  of  the  liquor  to  it;  and  in  tlie  pis- 
sage  they  stick  upon  the  w«xiHen  bag. 

7.  The  chuifying  of  water  is  an  experiment  tend- 
ing to  health ;  besides  tlie  pleasure  of  the  eye,  when 
water  is  crystalline.  It  is  effected  by  casting  in  and 
placing  i>e!4)Ies  at  tlie  head  of  a  cun-ent,  that  the 
water  may  strain  through  them. 

8.  It  may  be,  percolation  doth  not  only  cause 
clearness  and  splemlour,  but  sweetness  of  savour;  for 
that  also  folUiweth  as  well  as  clearness,  when  the 
finer  parts  arc  severed  from  the  gi'osser.  So  it  is 
fbund,  tlmt  the  sweats  of  men,  that  hare  much  heat, 
and  exercise  much,  and  have  clean  Ijodies,  and  fine 
skins,  do  smell  sweet ;  as  was  said  of  Alexander;  and 
we  see  commonly  that  gums  have  sweet  odours. 

Ej.'penmcnts  in  consort,  touching  motion  of  bodiea 
upon  their  pressure. 

g.  Take  a  glass,  and  put  water  into  it.  and  wet 
your  Anger,  and  draw  it  round  about  the  Up  of  thft 
-       B2 
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gLaus,  pressing  it  somewhnt  bard ;  and  after  you  have 
drawn  it  some  few  times  about,  it  will  moke  the 
water  Disk  and  sprinkle  up  in  a  fine  dew.  This 
iastance  doth  excellently  demonstrate  the  force  of 
compression  in  a  solid  body ;  for  whensoever  a  solid 
body,  as  wood,  stone,  metal,  etc.  is  pressed,  there  is 
an  inward  tumult  in  the  parts  tbcreof  seekjng^  to 
deliver  themselves  from  the  compression  :  and  this  i» 
the  cause  of  all  violent  motion.  Wherein  it  is  Strang 
in  the  highest  degree,  that  this  motion  hath  never 
[>een  ol>;ierved,  nor  inquired ;  it  being  of  all  motions 
the  most  common,  and  the  cliief  root  of  all  mechaoi- 
<;al  operations.  Tliis  motion  worketh  in  round  at 
first,  by  w ay  of  proof  and  search  which  way  to  deli- 
ver itself:  and  then  worketh  in  projip-ess,  where  it 
fipdeth  the  dehversnce  easiest.  In  liquors  tbts  mo- 
ticm  is  visible;  for  all  liquors  stnickcn  make  round 
circles,  and  witlial  dash  ;  but  in  solids,  which  brealt 
£)t,  it  is  so  subtile*  &s  it  is  invisiMc;  but  never- 
theless l)cvviayeth  itscU'  by  many  cffents ;  as  in  this 
instance  whereof  we  speak.  J'or  the  pressure  of  the 
QngCT,  furthered  by  the  wcttiiijEi^  because  it  sticketh 
so  much  the  better  unto  the  Up  of  the  ^^laiis,  after 
some  continuance,  putteth  all  Uie  snuiU  parts  of  the 
jhusiiito  work;  that  they  strike  tlie  water  sliarply;.' 
from  which  iiercusiion  that  sprinkling  cometh. 

10,  If  you  strike  or  pierce  a  soUd  body  that  i» 
brittle,  as  glass,  or  sugar,  it  hreaketh  not  only  where 
the  immediate  force  is :  hut  bi-eakcth  all  about  into 
shivers  and  6tters ;  tlie  motion,  upon  the  pressure, 
seaicliing  all  ways,  and  breaking  where  it  findeth  the 
body  weakest. 

11,  Thk  powder  in  shot^  being  dilated  into  such  & 
dame  a£  endureth  not  compi-ettsion,  movetti  likewise 
m  round,  the  flame  being  in  the  nature  of  a  liquid 
body,  sometimes  recoiling,  sometimes  bivakiug  the 
piece,  but  ;j;eneraUy  discharging  the  bulUrt,  because 
there  it  tiiidetfa  easiest  delivci-ance. 

l!^.  This  motion  upon  pix*ssurc,  and  the  reciprocal 
thcrcoiy  nhich  is  motion  upon  tensure,  we  use  to  caU« 
by  otii!  coDimon  name,  motion  of  liberty  ;  whidi  is« 
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when  any  body,  l>eing  forced  to  a  preternatural  Ex- 
tent or  rfiinensjoii,  deliveretli  and  i-estopeth  itself  to 
the  natural :  ns  when  a  bluwn  Madder,  pressed,  ristth 
again;  or  when  leather  or  cliiih  tentured,  spring 
back.  ITie;*  two  motions  ol'  which  there  be  infinite 
instances,  we  shall  handle  in  due  plaw. 

13.  This  motion  upon  pressure  is  excellently  also 
demonstrated  in  sounds ;  as  when  one  chiuieth  upon 
a  bell,  it  <!Oiindeth;  but  as  soon  as  he  layeth  his  hand 
upon  it,  the  sound  ceaseth ;  and  so  tiie  sound  of  a 
rirginal  strinf^,  as  soon  as  the  quill  of  the  jaek  falleth 
from  it.  stoppeth.  For  these  sonnds  are  [irodiiee<!  by 
the  subtile  percussion  of  the  minute  parts  of  the  bell, 
or  string-,  upon  tlie  air;  nil  one,  as  the  water  is 
caused  to  leap  by  the  subtile  p<Trussion  of  the  minute 
parts  of  the  glass,  upon  the  water,  whereof  we  spake 
a  little  before  in  the  ninth  experiment.  For  you 
must  not  take  it  to  he  the  local  .shnking  of  the  bell, 
or  string,  that  doth  it :  as  we  shall  fully  declare, 
when  we  come  hereafter  to  handle  sounds. 

Experiments  in  coiisorty  eoucfiing  separations  of 
bodies  by  veight. 

14.  Take  a  glass  i^ith  a  belly  and  a  long  neb;  fill 
the  belly,  in  part,  with  water :  take  also  another  glass, 
whereinto  put  claret  wine  and  water  mingled ;  re- 
verse the  first  glass,  with  the  belly  upwards,  stopping 
the  neb  with  your  finger;  llien  dip  the  mouth  of  it 
within  the  second  glass,  and  remove  your  finger:  con- 
tinue it  in  that  posture  for  a  time;  and  it  will  uu. 
mingle  the  wine  from  the  water:  the  wine  ascending 
and  .settling  in  the  top  of  the  upper  glass ;  and  the 
water  descending  and  settling  in  the  Iwttom  of  the 
lower  glass.  'J'fie  passage  is  apparent  to  the  eye ;  for 
you  shall  see  the  wine,  as  it  were,  in  r  small  vein, 
rising  through  the  water.  For  handsomeness  sake, 
because  the  working  requirelh  some  small  time,  it 
were  good  you  hang  the  upper  glass  upon  n  nniL 
But  as  soon  as  there  is  gathered  so  much  pure  and 
unmixed  water  in  the  bottom  of  the  lower  glass,  ai 
that  the  mouth  of  tlic  upper  glass  dippeth  into  it,  the 
motion  ccaseth. 
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15.  Let  the  upper  glass  be  wino,  and  the  lowcv 
water;  there  foUoweth  no  Diotion  at  all.  Let  the 
upper  ghu&  be  water  pure,  the  lower  water  coloured^ 
«r  contrariwise,  there  foUoweth  no  motion  at  all.  But 
it  Iiath  been  tried,  that  though  the  mixture  of  wine 
and  water,  in  the  lower  {ylase,  be  thr*e  part?  water 
and  but  one  wine,  yet  it  doth  not  dead  the  motion. 
.This  separation  of  water  and  wine  appeareth  to  be 
made  by  weight ;  for  it  must  be  of  bodiei^  of  un- 
equal weighty  or  else  it  worketh  not ;  and  the  heavier 
body  must  evo-  be  in  the  upper  glass.  But  Iheo- 
note  withal,  that  the  water  bein;;  made  pensile,  and 
there  being  a  great  weight  of  water  in  the  bcUy  of 
the  glass,  sustained  by  a  small  pillar  of  water  ko  the 
neck  of  the  glass,  it  is  that  whieh  setteth  tlie  nio^ 
tion  on  work :  for  water  and  wine  in  one  gluss,  witlk| 
long  standing,  will  haidly  sever. 

16.  This  experiment  would  be  extended  fronii 
mixtures  of  several  liijiinrs,  to  simple  bodies  which; 
consist  of  several  similar  parts :  try  it  therefore  with,' 
brine  or  salt-water,  and  fresh-water ;  placinj^  the 
salt-water,  which  is  the  heavier,  in  the  uppcr>gl^as  }■ 
and  see  whether  the  fresh  will  come  al>ovc.  Try  it 
also  with  water  thirk  sugai-ed,  and  pun*  water ;  and 
sec  whether  the  water,  which  eometh  above,  wiU  losej 
its  sweetness:  for  which  purpose  it  were  good  there- 
were  a  little  cock  made  in  the  belly  of  the  upper* 


E.rperimenis  in   consort,   touching  Judiciotu   and, 
accurate  infuaiom,  both  in  liquors  and  air. 

17.  In  bodies  containing  Ane  spirits,  which  do 
easily  dissipate,  when  you  make  infusions,  the  rule  is; 
a  short  stay  of  the  bo<Iy  in  the  li<tuor,  rcceivelh  tlio 
spirit:  and  a  longer  stay  confuundeth  it:  because  tt 
draweth  forth  the  earthy  part  w  ithal,  which  embaseth 
tlie  finer.  Aud  therefore  it  is  an  error  in  physicaaiis*., 
to  rest  simply  upon  the  length  of  stay  for  increasing,'' 
the  virlxie.  But  if  you  will  have  llie  infiisitm  strong, 
in  thasc  kinds  of  bodies  which  have  fine  spiritJi,  your 
way  is  not  to  give  longer  time,  but  to  rejieat  the 
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infusion  of  the  body  oflfner.  Tak*  violets,  and  infuse 
A  good  pugfU  of  them  in  a  quart  of  vine^r ;  let  tbcm 
stay  thret!  i.niartcrs  of  an  lioiir,  and  lake  them  forth, 
and  refresh  the  infusion  with  like  rumntity  of  new 
▼iolets.  seven  times :  and  it  wiU  make  a  vinegar  s* 
fresh  of  the  flower,  as  if,  a  Iwelvemonlh  after,  it  be 
brouf^ht  you  in  a  saucer,  you  shall  snicll  it  before  it 
come  at  you.  Note,  that  it  smelleth  more  |>erfect!y 
of  the  flower  a  f>;ood  wliiie  after  tlian  at  first. 

18.  This  rule,  which  we  liave  given,  is  of  sin^lar 
wse  for  tile  prei>arati«ns  of  mcdicuies,  and  other  in- 
fusions. As  for  example:  the  leaf  of  burrai^e  hatli 
sD  excellent  spirit  to  repress  the  fuliginous  vapour  of 
dusky  melancholy,  aud  so  to  cure  maduess:  but 
nevertholes*!.  if  the  leaf  be  infused  lonf^  it  yieldcth 
foiTb  but  a  raw  substance,  of  no  ^artue :  thcicfore  I 
suppofie,  that  if  in  the  must  of  wine,  or  wort  of  beer, 
while  it  worketh,  before  it  be  tunned,  the  burrage 
slay  a  small  time,  and  Ikj  often  changed  with  fresh ; 
h  will  make  a  sovereign  drink  for  melancholy  pa^ 
sions.     And  the  like  I  conceive  of  orange  flowers. 

19.  RnuiiABB  hath  manifestly  in  it  parts  of  con- 
trary operations:  parts  that  purge;  and  parts  that 
bind  the  Iwdv :  and  the  first  lie  looser,  and  the  latter 
lie  deeper:  so  that  if  you  infuse  rhubarb  for  an  hour, 
and  crush  it  well,  it  win  purge  better,  and  bind  the 
body  less  after  the  [nirging  than  if  it  had  stood 
twenty-four  hours;  this  is  tned:  but  I  conceive  like- 
wise, that  by  repeating  the  infusion  of  rhubarb,  se- 
veral times,  as  was  said  of  \iolets,  letting  each  stay 
in  but  a  small  time;  you  may  make  it  as  strong  a 
purging  medicine  as  scammony.  And  it  is  not  a 
small  thing  won  in  physic,  if  you  can  make  rhubarb, 
and  other  medicines  that  are  benedict,  as  strong 
purpers  as  those  that  are  not  without  some  malignity. 

20.  Pltrgimg  medicines,  for  the  most  part,  have 
their  purgative  virtue  in  a  fine  spirit ;  as  appeareth 
by  that  they  endure  not  boiling  without  much  loss  of 
virtue.  .A.nd  therefore  it  is  of  good  use  in  phywc,  if 
you  can  retain  the  purging  virtue,  and  tjike  away 
the  unpleasant  taste  of  the  purger;  which  it  is  like 
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you  may  do,  by  this  course  of  infusing  ofl,  witli  little 
stay..  For  it  i.s  probable  thai  tlie  horrible  and  udioxu 
taste  is  ia  the  grosser  part. 

21.  Genkuallv,  the  %vniktng  by  infusions  is  f!;rou 
and  blind,  except  you  firt-t  try  the  issuing  of  the 
several  parts  of  the  body,  which  of  them  issue  more 
speedily,  and  which  more  slowly ;  and  so  by  appor- 
lioning  the  time,  can  take  and  leave  that  quality 
which  you  desire.  This  to  know  there  are  two  ways ; 
Ihe  one  to  try  what  long  stay,  and  what  short  stay 
worketh,  as  hnth  lieen  said :  the  other  to  try  in 
order  the  succeeding  infui^inns  of  one  and  the  same 
body,  successively,  in  sevcml  liquors.  As  for  exam- 
ple ;  take  onmge  pills,  av  rosemary,  or  cinnamon,  or 
what  you  will ;  and  let  them  infuse  half  an  hmir  iu 
water:  then  take  them  out,  and  infuse  tht  lu  again  ill 
other  water;  and  so  the  third  time:  and  then  ta.ste 
and  consider  the  first  water,  llie  second,  and  the  third ; 
and  you  will  6nd  them  diHering,  not  only  in  strength 
and  weakness,  but  otherwise  in  taste  or  odunr ;  for 
it  may  be  the  first  water  will  have  more  of  the  scent, 
as  more  fi-agrant ;  and  the  second  more  of  the  taste, 
OS  more  bitter  or  biting,  ttc 

22.  Infusions  in  air,  for  so  we  may  well  call 
odours,  have  the  same  divci'sities  with  infusions  in 
water;  in  that  the  several  odours,  which  are  in  one 
flower,  or  other  body,  issue  at  several  times ;  some 
earlier,  some  later :  so  we  And  that  violets,  woodbines, 
strawberries,  yield  a  pleasing  scent,  that  cometh  fortJi 
first ;  but  soon  after  an  ill  scent  ijuite  ditfering  from 
the  foiTiier.  WTiich  is  caused,  not  so  much  by  mel- 
lowing, as  by  the  late  issuing  of  the  grosser  spirit. 

23.  As  wu  may  desire  to  extract  the  6nest  spirits 
in  some  cases ;  so  we  may  desire  also  to  di.schoi^e 
them,  as  hurtful,  in  some  other.  So  wine  burnt,  by 
reason  of  the  evaporating  of  tlie  finer  spirit,  inflameth 
less,  and  is  best  in  agues :  npjunt  lusetli  some  of  its 
pciisonous  quality,  if  it  be  vapoured  out,  mingled 
with  spirit  of  wine,  or  Uie  like :  sena  loscth  somewhat 
of  its  \vindiness  by  decocting;  and,  generally,  subtile 
or  windy  spirits  are  taken  otf  by  incenition,  or  eva- 
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poration.  And  even  in  infusions  in  thiTigs  that  are 
of  too  high  a  spirit,  you  were  better  pour  off  the  first 
infusion,  afler  a  siuall  time,  and  use  the  latter. 

Experiment  solitary  touching  the  appetite  of  con' 
tinuation  in  liquids. 

24.  Bubbles  are  in  tJie  form  of  an  hemisphere; 
air  ^vithin,  and  a  little  skin  of  water  without :  and  it 
secmeth  somewhat  strange,  that  the  air  should  rise  so 
swifUy  while  it  is  in  the  water ;  and  when  it  comcth 
to  the  top,  should  be  stayed  by  so  weak  a  cover  as 
that  of  the  bubble  is.  But  as  for  the  swift  ascent  of 
the  air,  while  it  is  under  the  water,  that  is  a  motion 
of  percussion  from  the  water;  which  itself  descend- 
ing driveth  up  the  air;  and  no  motion  of  levity  in 
the  nir.  And  this  Dcmocritiis  c-allcd  motus  plagte. 
In  this  common  experiment,  the  cause  of  the  inelo- 
sure  of  tlie  bubble  is,  for  that  the  appetite  to  resist 
separation,  or  discontinuance,  which  in  solid  bodies 
is  strong,  is  also  in  liquors,  though  fainter  and 
weaker;  as  we  see  in  this  of  the  bubble:  we  see  it 
also  in  little  glasses  of  spittle  (hat  children  make  of 
rushes;  and  in  castles  of  bubbles,  which  they  make 
by  blowing  into  water,  having  obtained  a  little  degree 
of  tenacity  by  mixture  of  soap :  we  see  it  also  in  the 
stillicidcs  of  water,  which  if  there  be  water  enough  to 
follow,  will  draw  themselves  into  a  small  thread,  be- 
cause they  will  not  discontinue  j  but  if  there  be  no 
remedy,  then  they  cast  themselves  into  rotuid  drops; 
which  is  the  figure  that  savcth  the  body  most  troui 
discontinuance :  the  Kame  reason  is  of  the  rounflness 
of  the  bubble,  as  well  for  the  skin  of  water,  as  for  the 
air  within :  for  the  air  likewise  avoidcth  discontinu- 
ance; and  therefore  casteth  itself  into  a  round  fipn^ 
And  for  the  stop  and  arrest  of  the  air  a  little  while, 
it  sheweth  that  the  air  of  itself  bath  little  or  no  appe- 
tite of  ascending. 
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Experiment  solitary  touching  the  making  of  arti- 
Jicial  springs, 
85.  The  rejection,  which  I  couUnually  use,  of 
cacperinientB,  Uiougth  it  appeareth  net,  h  infiirite ;  bni 
yet  if  an  experiment  be  prohable  in  the  work,  and  of 
great  use.  I  receire  it,  but  deliver  it  as  douhtfu).  It 
Has  jrqiorted  by  a  sober  man,  that  an  artificial  spring 
may  be  raad«  thus:  Find  out  a  h;uigin^  ^onndt 
whei«  there  is  a  good  quick  iofl  of  rain-water.  Lay 
a.  half-tvough  of  stone,  of  a  good  length,  three  or  fnnr 
feot  deep  within  the  f*anie  Ep'oimd;  with  one  end 
upon  the  high  ground,  the  other  upon  the  low^ 
Cover  the  trough  with  bnikefi  a  good  thickness,  and 
oast  sand  upnn  the  top  of  the  brakes :  ymi  shall  aee«. 
saith  lie,  that  after  some  showers  are  past,  the  lowc» 
end  of  the  trough  will  run  like  n  spring  of  water: 
which  if*  no  marvel,  if  it  hold  while  the  rain-water 
laatelh;  but  he  smd  it  would  continue  long  time  after ' 
ti)e  rain  is  past:  as  if  the  water  did  multiply  itself 
upon  the  air,  by  the  lictj)  of  the  coldnt-ss  and  fonden-* 
sMion  of  the  etu-tli,  and  the  (^unsoit  of  the  first  water. 

nutriment  solitary  touching  the  venomous  (fualit^ 
of  man'sjicsh, 
126.  The  French,  which  put  off  the  name  of  tli«r 
FMnch  disease  unto  the  name  of  the  di:$eat(e  of  Xa- 
ples,  da  report,  Miat  at  the  siege  of  Najiles,  theny 
were  certain  wicked  merchants  that  barrelled  np 
man's  flesh,  of  some  that  bad  been  lately  sLiin  Inr 
Barbary,  and  sold  it  for  tuniiey ;  and  that  upon  that 
fold  and  high  nounxhment  was  the  original  of  that 
disease.  Vhich  may  well  be.  for  that  it  is  certaiir- 
that  the  <annibals  in  the  We-^t  Indies  eat  man's  flesh  ;. 
and  the  West  Indies  were  full  of  the  pox  when  Ihe^. 
were  first  discovered :  and  nt  this  day  the  mortalcst* 
poisons,  prariised  by  the  West  Indians,  have  some  mix- 
ture oi'  the  blood,  or  fat,  or  flesh  of  man  :  and  divers 
.witches  and  sorceresses,  as  well  amongst  the  heathen 
M  amongst  the  Christians,  have  (ed  upon  nian'»  flesh, 
in  aid,  as  it  sccmetb,  their  imagination,  with  high  and 
/oul  vapours. 
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Experiment  solitary  touching  the  version  and  tram^ 
mutation  of  air  into  water. 

27.  It  seemeth  that  there  be  these  ways,  in  likeli- 
hood,  of  version  of  vajwurs  or  air,  into  water  and 
moisture.  The  6rst  is  cold ;  which  dolh  iimnifcstly 
condense ;  as  we  see  in  the  contracting:  of  tlie  oil  in 
the  weather-glass ;  whereby  it  is  a  dcirrce  iit-arer  to 
water.  We  see  it  also  in  the  ^ncratinn  ot  S{)nngs, 
which  the  ancients  thought,  very  pioliably,  to  be 
made  by  the  version  of  air  into  water,  hnlpcn  by  th* 
rest,  which  the  air  hatli  in  those  parts ;  whereby  it 
cannot  dissipate.  And  hy  the  coldness  of  rocks ;  for 
there  springs  are  chiefly  generated.  We  sec  it  also 
in  the  efTects  of  the  cold  of  the  middle  region,  as  they 
call  it,  of  the  air;  which  produceth  dews  and  ruins. 
And  tlie  experiment  of  turning  water  into  ice,  by 
snow,  nitre,  and  salt,  whereof  we  shall  speak  here- 
after, would  be  transfen-ed  to  the  tumiog  of  air  into 
water.  Tlie  second  way  is  by  compression ;  as  in 
stillatories,  where  the  rapour  is  liimed  hack  upun  it- 
self, by  the  encounter  of  the  siiles  of  the  stiihitnry  ; 
and  in  the  dew  upon  the  covers  of  boiling  pnt.s ;  and 
in  the  dew  towards  rain,  upon  marble  and  wainsixit. 
But  this  is  like  to  do  no  great  effect.;  excejjt  it  be 
upon  vapours,  and  gross  air,  that  are  already  very 
near  in  degree  to  water.  The  third  is  tliut,  which 
may  be  searched  into,  but  doth  not  yet  appear;  which 
13,  by  mingling  of  nini<«t  vapours  with  air;  and  trying 
if  Uiey  will  not  bring  a  return  of  more  wali^r,  than 
the  water  was  at  Arst :  for  if  so,  that  increase  is  a 
version  of  the  air :  tlierefore  jnit  water  into  the  bot- 
ton)  of  a  .stillatory,  with  the  neb  stop|»<'d ;  weigh  tha 
water  flrst;  hang  in  the  middle  oi'  the  stiilatory  a 
large  sjunige ;  and  sec  what  quantity  of  water  you 
can  crush  out  of  it ;  and  what  it  is  more,  or  less,  com* 
IMred  with  the  water  spent :  for  you  must  understand. 
that  if  any  version  can  be  wrought,  it  will  be  easilicst 
done  in  small  pores :  and  that  is  the  reason  why  we 
presciibc  a  apuage.  The  fourth  \v  ay  is  probable  also, 
tliough  nut  appealing;  wliicb  is,  by  receiving  tlteair 
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M.wpCTktunt  nolUaiy  touching  thr  commirtnrc  of 
''■     Jlame  and  air.  mid  the grtat Jmcc  thei'ecj. 

30.  Flame  and  air  do  not  min/jle,  except  U  be  in 
sn  ins;tH»t :  or  in  tlie  vital  spirits  of  vefi^fttitcx  and 
living  (T<;iiliirpi;.  In  ^aui-jxiwdor,  the  force  of  it  hath 
btieu  Moibed  to  Tai^fftciion  of  the  enrthy  sul>st&nco 
into  flanic;  and  thus  far  it  in  true:  and  then,  for- 
WTfjih,  it  islH-L'DiiUr  aiKither  tlemcnt;  thotonn  wtioroof 
fK!ciiptctli  more  plart*:  and  so,  of  necessity,  foUoweth 
a  dilatntinn  :  and  llkTcrnrc,  It*st  twd  IkkUc^  slmiild  litf 
,ili  OIK!  placi',  thrro  must  nt^dsalsti  (ollnwan  c7([n]l>iion' 
'^thf-  pfflli't ;  nr  hluwiii|;  up  of  the  niim;.  But  thestf 
^n"  crude  and  if^orant  spenilatinnF.  l*'nr  flame,  \t 
Uiere  wl'I*  nothing  cIht,  txrept  it  were  in  voit  great 
qnautity,  will  be  siifTnoatc  with  any  hard  body,  cuch 
(w  a  pellet  is ;  or  the  barrel  of  a  gini ;  so  as  the  flamt* 
would  not  ex(>el  the  hard  body;  I»nt  the  hard  Txvdy* 
would  kill  the  flame,  and  not  miflor  ft  to  kindle  or 
ipread.  But  the  cnuse  of  this  so  potent  a  motion,  is 
the  nitre,  which  we  call  otherwise  8nU|Hftre,  which 
having  in  it  a  notable  crude  and  windy  spirit,  first  by 
the  heat  of  the  fire  suddenly  dilatetli  itself;  and  we 
know  tliat  simple  air.  Ix-ing  prctomaturally  attenuated 
by  heat,  will  make  itself  room,  and  break  and  blow  up 
that  which  resisteth  it ;  and  secondly,  h  ht*n  the  nitre 
hath  dilated  itself,  it  bloweth  abroad  the  tlame,  as  on 
inward  l)ellow8.  And  therefore  "vm  see  tliat  brimstone, 
pitch,  ramphire,  wild-fire,  and  divers  other  inflamma- 
ble mattcn',  though  they  inim  cruelly,  and  are  hard 
to  quench,  yet  they  make  no  such  fiery  wind  as  gun- 
powder doth  ;  and  on  the  other  side,  we  see  that 
quick-silver,  which  is  a  most  cnidc  and  watery  body, 
heated,  and  pent  in,  Imth  tlie  like  force  iWth  gun- 
powder. As  for  living  creatures,  it  h  certain,  their 
viliU  spirits  are  a  sulwtflnce  compounded  nf  an  airy 
and  flamy  tnatter;  and  thoufi^h  air  and  flame  bein^ 
free,  will  not  well  mingle;  yet  bound  in  hy  a  IsotJy  ihaS 
hath  some  fixincj,  they  will.  For  that  you  may  best  tern 
in  those  two  bodies,  which  are  their  aliments,  wat«r 
and  oil;  for  they  likewise  will  not  well  mingle  of 
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themselves;  but  in  the  bodies  of  plants,  and  tinng 
creatiirfs.  they  wilL  It  i«  no  marvel  tlierefore.  that 
a  small  quantity  of  Bpirits,  in  the  cells  of  the  bi-ain 
and  canals  of  the  sinews,  are  ahle  to  move  the  whole 
body,  which  is  of  so  great  mass,  buth  with  so  great 
force,  as  in  wrestling,  leaping ;  and  with  so  great 
Bwiftjiess,  as  in  playin§!^  divisiun  upon  the  lute.  Such 
is  the  force  of  these  two  natures,  air  and  flame,  itiien 
they  incorporate. 

Experiment  wliiaiy  touching  the  scent  nature  of 

Jiumc. 

^-  SI.  Takb  a  small  wax  candle,  and  put  it  in  a 
socket  of  fcrass  or  iron ;  tJien  set  it  uprifi^t  in  a  por- 
ringer full  of  spirit  of  wine  heated:  tjicn  set  both  the 
candle  and  spirit  of  wine  on  fire,  and  yuu  shall  see  the 
flame  of  ihe  candle  open  itself,  and  become  four  or  five 
times  bigger  than  otherisise  it  would  have  been ;  and 
appear  in  fig-ure  globular,  and  not  in  pyramis.  Yoii 
shall  sec  also,  that  the  inward  flame  of  the  candle 
kecpeth  colour,  and  doth  not  wax  any  whit  blue  to- 
wards the  colour  of  the  outward  flame  of  the  spirit  of 
wine.  This  U  a  noble  mstonce;  wherein  two  things 
are  most  i-emaikable :  the  one,  that  one  flame  within 
another  quenclieth  not ;  but  is  a  fixed  body,  and  coo- 
tinueth  as  air  or  water  do.  And  therefore  flame  would 
>tJU  ascend  upwards  in  one  grealne&i,  if  it  were  not 
queachcd  on  tlie  sides:  and  the  greater  the  flame  is  at 
the  bottom,  the  higher  is  the  rise.  The  other,  that 
flame  doth  not  mingle  with  flame,  as  air  doth  with 
air,  or  water  with  water,  but  unly  remaineth  conti- 
guous ;  as  it  Cometh  to  pass  betwixt  consisting  bodies. 
It  appearetli  also,  that  the  form  of  a  pyianiis  in  flame, 
I  which  we  usually  see,  is  merely  by  accidtnit,  and  that 

^B  the  air  about,  by  quenching  the  sides  of  the  flame, 
^"  crusheth  it,  and  extenuatetli  it  into  tliat  form  ;  for  of 
|,  itself  it  would  be  round ;  and  therefore  smoke  is  in 

^ft  the  figure  of  n  pyramis  reversed;  for  the  uir  quencheth 
^B  the  flame,  and  rcctnveth  the  smoke.  Note  oImo,  that 
^P       the  flame  of  the  candle,  1^'ithin  the  flame  of  tlie  .spirit 
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upwards,  but  movctU  waving,  and  to  and  £ro;  as  if 
fliuiK-  of  its  own  nature,  if  Jt  were  not  qutuched,  would 
roll  auti  luru,  as  well  as  move  upwards.  By  all  wliich 
it  should  seem,  that  the  celestial  bodies,  most  of  tbeni« 
are  true  Sit's  or  flames,  a-*  the  ^Xmrs,  held ;  more  fine^ 
perhaps,  and  rarified  than  our  flame  i?.  For  tliey  are 
all  globular  and  determinate:  they  have  rotation;  and 
they  have  the  colour  and  splendor  of  flame :  t;o  that 
flame  above  is  dmable,  and  conMstcnt,  and  in  itit  nat 
tiu-al  place ;  but  with  us  it  is  a  stranger,  and  momcn- 
tKny,and  impure;  like  Vulcan  thot  halted  with  his  falL 

Expcrhnent  solitary  touching  tke  diff^erent  force  of 
fiamc  in  the  midst  and  on  the  sid§s. 

32.  Take  an  arrow,  and  hold  it  in  flame  forthd- 
space  of  ten  pulse.",  and  when  it  cometli  fortli,  yoii 
shall  find  those  parts  of  the  arrow  which  were  on  the 
outsides  of  the  flame  more  burned,  blacked,  and 
turned  almost  into  a  coal,  whereas  that  in  the  midst 
of  the  Same  will  be  as  if  the  fire  had  scarce  touchet^ 
it.  This  is  an  instance  of  gn^l  conseqnpnre  for  the 
discovery  of  the  nature  of  flame ;  and  shcwcth  mani- 
festly, that  flame  bumeth  more  violently  towards  th(i 
sides  than  in  the  mid.'*t :  and,  which  is  more,  that 
heat  or  fire  is  not  Wolcnt  or  furious,  but  where  it  i$ 
checked  and  pent.  And  therefbre  the  Peripate-^ 
tics,  howsoever  their  opinion  nf  an  element  of  firtf 
above  the  air  is  justly  exploded,  in  that  point  they 
acquit  themselves  well:  for  being  opposed,  that  if' 
there  were  n  sphere  of  fire,  that  encom]>a';sed  the 
earth  so  near  hand,  it  were  impossible  hut  all  things 
should  be  burnt  up;  they  answer,  that  the  pure  ele-* 
mental  fire,  in  its  own  place,  and  not  irritated,  is 
but  of  a  modemte  heat. 


E.rperiment  solitnrj/  touching  the  decrease  of  the 
natural  motion  of  gravity,  in  great  distance  frotif^ 
the  earth ;  or  xvithin  some  depth  of  the  earth. 

S3.  It  is  affirmed  constantly  by  many*  as  an  usual 
'experiment ;  that  a  lump  of  ore,  in  the  bottom  of  ft 
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mine,  will  be  tumbled  and  stirred  by  two  meni; 
strength ;  which  if  yoti  bring  it  to  the  top  of  the 
Cfti'ttL,  will  ask  uix  mens  stren|{;tli  nt  the  least  tn  stir  it. 
It  is  a  noble  iiHtnnce.  and  b  tit  to  be  tried  to  tlic  full; 
for  it  is  very  probable,  that  the  motion  of  gravity 
worketh  M'eakly,  both  far  fram  tlic  earth,  and  altw) 
witllin  the  earth :  the  former,  because  the  appetite  of 
union  of  dense  bodies  with  the  earth,  in  respect  of  the 
distance,  is  more-  ditll ;  t)ie  latter,  because  the  body 
hath  in  part  attained  its  nature  ivhcn  it  is  some  depth 
in  the  earth.  For  as  for  the  rnovinc;  to  a  point  or 
place,  which  was  the  opinion  of  the  ancients,  it  is  a 

mere  vanity. 

• 

Experiment,  solitartf  touching  the  contraction  ttf 
bodies  in  huUi,  by  the  mixture  of  the  more  liquid 
bod}f  "U'iih  tft£  tnore  solid. 

94.  It  is  stranpp  bow  the  ancients  took  up  expe- 
riments upon  credit,  and  yet  did  luiUd  great  matters 
upon  theni.  Tlie  obsenation  af  some  oif  the  best  of 
them,  deliveifd  confidently,  is. that  a  vessel  fdled  witJi 
ashes  will  i-eccive  the  like  ijuantity  of  water,  tliat  it 
would  have  done  if  it  had  been  empty.  But  thi-t  is 
utterly  untrue,  lor  the  water  will  not  go  in  hy  a  fifth 
part.  And  I  suppose,  that  that  filth  part  is  the  dif- 
ference of  tlie  lying  close,  or  open,  of  the  allies;  as 
we  see  that  ashes  alone,  if  they  be  hard  pressed, 
will  Ue  in  less  ruom :  and  so  the  ashes  with  air  be- 
tween, lie  looser ;  and  with  water,  closer.  For  I  ha**e 
not  yet  found  certainly,  that  the  water  itself,  by  mix- 
ture of  a:dies  or  dust,  will  sluink  or  draw  into  less 
room. 

Experiment  soUlary  touching  the  making  vines  more 
fruit/ul. 

35.  It  is  reported  of  credit,  that  if  you  lay  good 
store  of  kernels  of  gmpes  about  the  root  of  a  vine,  it 
will  make  the  vine  come  earlier  and  pmsper  better. 
It  may  l>e  tried  with  other  kt^meU  laid  alxiut  tlieroot 
of  a  plant  of  the  same  kind ;  as  flp;,  kernels  of  apples, 
etc.  The  cnu^c  may  be,  for  that  the  kernels  dratv  out 
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of  the  earth  juice  fit  to  nounsh  the  tree,  as  those  that 
would  !)c  trees  of  themselves,  though  there  were  no 
root ;  hut  the  root  bein^  of  greater  strength  rohl»eth 
and  devouretli  the  nourishment,  when  they  have 
drawn  it :  as  great  fishes  devour  little. 

E-rperiments  in  consort  tottching  purging  mcdicimg. 

36.  The  operation  of  inu(,nng  medicines,  and  the; 
causes  thereof,  have  k*en  thought  to  be  a  groat  secret ; 
and  so,  acconling  to  the  slothful  manner  of  men,  it  is  I 
referred  to  a  hithicn  propriety,  a  specifieal  virtue,  and 
a  fourtti  ijuality,  and   the  like   sIill^s  of  ignorance. 
Thecau.scs  of  purgingare  diver*  :  all  plain  and  \Kr- 
spicuous ;  and  throughly  maintained  by  ex|)erience. 
The  fii-st  is,  tliat  wliatMJCver  cannot  be  overcome  and' 
digested  by  the  stomach,  is  by  the  stomach  either  put' 
up  by  vomit,  or  put  down  to  the  guts;  and  by  that! 
motion  of  expulsion  in  the  stomach  and  guts,  otbeci 
parts  of  the  body,  as  the  orifices  of  the  veins,  and  the] 
like,  are  moved  to  expel  by  consent.      For  nothing  is 
more  frequent  than  motion  of  consent  in  the  Iwdy 
man.     This  surcharge  of  the  stomach  is  caused  either] 
by  the  quality  of  the  medicine,  or  by  the  quantity,  [ 
The  qualities  arc  tlu"ce :    extreme  bitter,  as  in  nloc*»1 
coloquintida.  etc.  lothsome  and  of  horrible  taste,  as  in] 
agaric,  black  licllebore,  etc.  and  of  secret  malignity, 
and  disagreement  towards  man's  body,  many  timesj 
not  appearing  much  in  the  taste,  as  in  scammuny.  mc- 
choachan,  antimony,  etc.    And  note  well,  that  if  there 
be  any  medicine  tliat  purgeth,  and  hath  neither  of  the 
first  t^'u  manilWt  qualities,  it  is  to  be  held  sii£|>ectcd 
as  a  kind  of  poison  ;  for  that   it    worketh  either  by 
corrosion,  or  by  a  secret  imdigiiity,  and  enmity  to 
nature  ;  and  therefore  such  nicdirines  are  warily  to  Ik* 
prej)ared  and  used.     The  quantity  of  that  which  is 
'taken  doth  also  cause  purging;  as  we  see  in  a  great 
quantity  of  new  milk  from  the  ciiw  ;  yea  and  n  great 
quantity  of  meat ;  lor  surfeits   many  times  tuni  to 
purges,  both   upwards  and  downwards.     Therefore 
we  see  generally,  that  the  working  of  purging  nicdi* 
dncs  coineth  two  or  three  hours  ai\t-r  the  meiiiciniH 
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en;  for  that  tlic  stomach  first  nwkelh  a  proof* 
whethor  it  can  coacf»c!t  them.  And  lUc  like  Iiappcn- 
«t}i  aAei'  surfeits,  or  milk  in  too  g;reat  quantity. 
'  S7.  A  SF.GON'D  cause  is  nioixlication  of  the  orifice* 
of  the  parts;  especially  of  the  mesentery  veins;  as  it 
u  seen,  that  salt,  or  any  such  thing^  that  is  sharp  and 
biting,  put  into  the  fundament,  doth  provoke  the  part 
to  expel ;  and  nnistard  provoketh  sneezing  :  and  anjr 
sliurp  thing  to  the  eyes  provoketh  tears.  And  thcre^ 
fore  we  see  that  almost  all  purgeru  liave  a  kind  of 
twitching  and  vellicalion,  iRfsides  the  griping  which 
(Tuincth  of  wind.  And  if  this  monllcaliou  be  in  an 
over-liigh  degree,  it  is  little  belter  tlian  the  eorrosiou 
of  poison ;  as  it  cometh  to  pass  sometimes  in  anti- 
mony, especially  if  it  be  given  to  bodies  not  replete 
witli  Inimours;  for  where  humours  abound,  the  hu- 
incnirs  save  the  parts. 

38.  Thf,  Ihii-d  cause  is  altradion  :  for  I  do  not 
deny,  but  that  purging  medicines  have  in  tliem  a  di- 
rect force  of  attraction ;  as  drawing  piaLstei-s  have  in 
Slurry  :  and  we  see  sage  or  betony  bruised,  .sneezing- 
powder,  and  other  powders,  or  Uquors.  which  the  phy- 
sicians call  errhines,  put  into  the  nose,  draw  phlegm 
and  water  from  the  head ;  and  so  it  is  in  a]>ophlegma- 
tisms  and  gargarisms,  that  draw  the  rheum  down  by 
(he  palate.  And  by  this  virtue,  no  doubt,  some 
purgers  draw  more  one  humour,  and  some  another, 
according  to  the  opinion  i^eceived :  as  rhubarb  draw- 
ethcholer;  sena  melancholy ;  aganc  phlegm,  f/c.  but 
yet,  more  or  less,  they  draw  pronuscuously.  .Vud 
note  also,  that  besides  sympathy  between  the  purger 
and  the  humour,  there  is  also  another  cause,  why 
some  medicines  draw  some  humour  more  Uian  anutlier. 
And  it  is.  for  that  some  medicines  work  quicker  than 
others  :  thev  that  draw  quick,  draw  only  the  lighter 
and  tnoix'  fluid  humours;  and  tliey  that  draw  slow, 
work  upon  the  more  tuugh  and  viscous  humours. 
And  therefore  men  must  beware  how  they  take  rhu- 
barb, and  the  like,  alone  fainiliurly ;  for  it  taketh  only 
the  lightest  |)art  of  the  humour  away,  and  leavetli  tha 
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mass  of  humours  more  obstinate.      And  tlie  like  may 
be  Mid  of  wormwood,  which  is  so  much  mo^iticd. 

S9.  Thk  Iburtli  cause  is  tlatuoidty  ;  for  w  ind  stirred 
moreth  to  expel :  and  we  fmd  that  in  eff^t  ull  piirgers 
have  in  them  a  raw  spirit  or  wind  ;  wliirh  is  I  he  prin- 
cipal cause  ui'tortion  in  the  stomach  and  licUy-  And 
therefore  pui^rii  lose,  most  of  tliem,  the  virtue,  by 
decoction  upon  the  fire ;  and  for  that  cause  are  given 
chiefly  in  in  fusion,  juice,  or  powder. 

40.  The  fii^h  cause  is  compression  or  crushing:  aa 
when  water  is  crushed  out  of  a  spunge :  so  we  see 
that  taking  cold  moveth  looseness  by  contraction  oC 
the  skin  and  outward  parts ;  and  ro  doth  cold  likcvuo 
Muse  rheums,  and  defluxinns  from  the  head;  and 
aonie  astringent  plaisters  crush  out  purulent  matter. 
Tills  kind  of  operation  is  uot  found  in  many  me- 
dicines; myrohalancs  have  it;  and  it  may  be  the 
barks  of  peaches ;  for  ttiis  virtue  retjuireth  an  astric- 
tion ;  but  such  au  astriction  as  is  not  grateful  to  the 
body;  for  a  pleasing' astriction  dotli  rather  bind  iu  the 
humours  tliau  exjKl  them :  and  therefore,  suchastrio- 
Ifon  is  &uudin  things  of  an  hanJi  taste. 

41 .  TiiE  sixtli  cause  is  lubrefaction  and  relaxation. 
As  we  see  in  niudiciues  eniullient ;  such  as  are  milk, 
honey,  mallows,  lettice,  mercurial*  pqllitoiy  of  the 
wall,  and  othei-s.  There  is  also  a  secret  virtue  of  re- 
laxation iu  cold :  for  the  heat  of  the  body  bindeth  the 
parts  and  hunuiurs  together,  -h  hich  cold  rclnxeth :  ac 
it  is  seen  in  urine,  blood,  pottage,  or  the  like ;  which, 
if  they  be  cold,  break  and  dissolve.  And  by  this  kind 
of  relaxation,  fear  looseneth  the  belly;  iK'cause  tlio 
heat  retiring;  inwards  towards  the  heart,  the  jn*ts,  and 
other  parts  are  relaxed ;  in  the  same  manner  aa 
fear  also  causeth  trentbling  in  tlic  sinews.  And  of 
this  kind  of  purgcrs  are  some  medicines  made  of 
mercury. 

■13.  The  seventh  cause  Is  abstersion  ;  which  is 
plainly  a  scouring  otT,  or  incision  of  the  more  viscoutt 
humours,  and  making  the  humours  more  fluid ;  and 
cutting  between  them  and  tlic  part ;  as  is  found  in 
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nitrous  water,  whidi  scoureth  Imeii  cloth  speetfily 
fi-oiii  the  fuulness.  But  this  iiidsirjn  must  he  by  a 
sharpness^  \\'ithout  sstriction  :  which  Vre  fttid  in  salt, 
wormwood,  oxymcl,  and  the  like. 

43.  Thet!!;  1)6  medicines  that  move  stools,  and  not 
urine ;  some  other,  urine,  and  not  stoolTi.  'i^iose  that 
pui^  by  stool,  are  such  as  enter  not  at  all,  or  litllet 
into  the  mesentery  veins ;  but  either  at  the  first  are 
not  digestible  by  the  stomach,  and  therefore  move  im- 
mediately downwards  to  the  g'Ut^;  or  else  altc  aftei*' 
wards  rejectwl  by  the  mesentery  Teins,  and  so  turn 
likewise  downwards  to  the  guts;  and  of  these  two 
kinds  are  most  purgers.  But  those  that  move  urine, 
are  such  as  are  well  digested  of  the  Htomach,  and  well 
received  also  of  the  mesentery  veins ;  so  they  come  as 
far  as  the  liver,  whicli  sendeth  urine  to  the  bladder, 
as  the  whey  of  blood ;  and  those  medicines  bEhip 
opening  and  piercing,  do  fortify  the  operation  of  tht- 
liver,  in  sending  down  the  wheyey  part  of  the  blood 
to  the  reins.  For  medicines  urinative  do  not  work  \jy 
rejection  and  indigestion,  as  solutive  do. 

4*.  TnERE  be  divers  medicine*,  wjr»-h  in  greater 
quantity  move  stool,  suid  in  smaller  urine:  and  so  con- 
trariwise, some  that  in  greater  tpianlity  move  untie, 
and  in  smaller  stool.  Of  the  fol-mer  sort  is  rhiiharli, 
and  some  others.  The  cause  is,  for  that  rhubarli  is  a 
medicine  which  the  stomach  in  a  small  (piantity  doth 
digest  and  overcome,  Im'ing  not  flutuous  nor  lotlisorn^ 
and  so  sendeth  it  to  the  mesentery  veins  ;  and  so  l)rin^ 
opening,  it  helpeth  drnvn  urine :  but  in  a  greater  quan- 
tity, the  stomach  cannot  overcome  it,  and  so  it  goeth 
to  the  guts.  Pepper  by  some  of  the  ancients  is  noted 
to  be  of  the  second  sort ;  which  being  in  small  quan- 
tity, mnveth  wind  in  the  stomach  and  guts,  and  so 
expcllcth  t>y  stool ;  but  Ijeing  in  greater  quantity,  dis- 
*Jipateth  the  wind ;  and  itself  gctteth  to  the  mesentery 
veins,  and  so  to  the  Uvcrnnd  reins ;  where,  by  heat- 
ing and  opeuing,  it  scndeth  down  urine  more  plen» 
liftilly. 
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Experiments  in  consort  touching  meats  and  drinks 
that  are  most  notirishiug. 

45.  We  have  spoken  of  rvnninting;  of  the  body  ; 
we  will  now  speak  something  ol'tho  filling  of  it  by  re- 
storatives in  consinnptions  and  emaciating-  diseaises. 
In  vrprtablrs,  tlicre  is  one  part  tlint  is  moiT  nourish- 
ing than  nn(ilher;  as  gnnnii  and  roots  nmiHhh  niort: 
than  tlic  leaves ;  insoniueh  as  the  order  of  the  Folia- 
tanes  was  pnt  dnu  n  by  the  pope,  as  findinfj  leaves  un- 
able to  nnuri.sh  man's  body.  Wbptbf  r  there  be  that 
(Jiflerencc  in  the  flesh  of  living  criatiires,  iff  not  well 
inquired  :  as  whether  livers  and  other  entrails,  be  not 
priore  nourishing  than  the  outward  flc-.'ih.  Wcfind  thai 
amongst  the  Romans,  a  goose's  hver  was  a  great  deli- 
cacy ;  insomuch  as  they  had  artificial  means  to  make 
it  fair  and  great;  but  whether  it  were  more  nonrishiDg 
appeareth  not.  It  is  certitin,  that  marrow  is  iuotb 
nonn^hing  than  fat.  And  I  conceive  that  some  dccoc-i 
tinn  of  bonet)  and  liiuews,  btamped  and  well  .strained, 
would  be  a  very  nourishing  broth :  we  find  also  that 
Scotch  skinck,  whi<b  is  a  pottage  of  stnjng  noniish- 
incnt,  is  made  with  the  knees  and  sinews  of  beef,  but 
long  boiled :  jfUy  also,  which  they  use  for  a  restoraT 
tive,  is  chiefly  ma<Ie  of  knuckles  of  veal.  The  pulp 
that  is  within  the  crawfish  or  crab,  which  (hey  spice 
and  butter,  is  more  nourishing  than  the  flesli  of  the 
cmb  or  crawfish.  The  yolks  of  eggs  are  clearly  more 
nourishing  than  the  whites.  So  that  it  should  seem, 
that  the  parts  of  living  creatures  that  lie  more  inwards, 
nourish  more  tlian  the  outward  flesli  ;  except  it  he  the 
brain:  which  the spiiits pivy  too  much  u{ion,  to  l^ve 
it  any  great  virtue  of  nourishment.  It  seemeth  for 
the  nouiTshing  of  aged  men.  or  men  in  consumptions, 
some  such  thing  should  be  devised,  as  should  be  half 
chyluii,  before  it  be  put  into  the  stomach. 

4b'.  Take  two  large  capons;  parlxnl  them  upon  a 
soft  fire,  by  the  space  of  an  hour  or  more,  till  in  ttt'ect . 
all  the  blood  be  gone.  Add  in  ttu*  decoction  the  pilt 
of  a  sweet  lemon,  or  a  good  part  of  the  pill  p'(  » 
citron,  and  a  little  mace.  Cut  off  the  ^hanks,  apd 
Hirow  them  away.     Then  with  a  good  strong  chop- 
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inince  Hip  two  ca|)onSf  bones  and  oU,  as 
small  as  oiiiioary  utlnceU  meat ;  put  them  uUo  a  lai^ 
neat  iKiulter ;  then  lake  a  kilderkin,  sweet  and  well 
seasoned,  of  tour  gallons  of  beer,  of  8s.  strcnj,'th,  new 
as  it  cometU  fittm  the  tunning;  make  in  the  kilder- 
kin a  great  bung-hole  of  purpose :  then  thrust  into  it 
the  boulter,  in  which  the  capons  arc,  drawn  out  in 
length ;  let  it  steep  in  it  tlitcc  dajs  and  three  nights, 
the  bung-hole  open,  to  work;  then  close  the  bung- 
hole,  and  so  let  it  continue  a  day  and  a  half;  tlien 
draw  it  into  bottles,  and  you  may  drink  it  wdl  after 
three  days  Iwltling;  and  it  will  last  six  weeks:  ai>- 
proved.  It  di'inketli  fresh,  flowercth  aud  niautleth 
exceedingly;  it  drinketh  not  newish  at  all;  it  is  an 
excellent  drink  for  a  consumption,  to  be  drunk  either 
alone,  or  cnrdt'd  with  .suuic  other  beer.  It  (juencheth 
thirst,  and  hath  no  wliit  of  windiness.  Note,  that  it 
is  not  [>o:ssit>le.  that  meat  and  bread,  either  in  broths. 
or  tukt*n  with  diink,  as  is  usetl,  should  get  foith  into 
lite  veins  and  outward  parts,  so  finely  and  easily,  us 
when  it  is  thus  incorporate,  and  made  almost  a  chylus 
albrehand. 

4i7.  Thiai>  would  be  made  oftlie  like  brew  with 
potatoc  roots  op  burr  roots,  or  the  pith  of  artichokes, 
which  are  nourLshing  meats  :  it  may  lie  tried  also  witli 
other  flesh ;  as  pheasant,  pm-tridge,  young  pork,  pig, 
renison,  especially  of  young  deer.  eic. 

48.  A  Moii'i'KKSs  made  with  the  brawn  of  capons, 
stamped,  and  strained,  and  mingled,  after  it  is  mode, 
with  like  quantity,  nt  the  least,  of  almond  butter,  is  an 
excellent  meat  to  nourish  those  tiiat  arc  weuk ;  better 
than  blackmangcr,  or  jelly  :  and  so  is  the  cullice  of 
cocks,  boiled  thick  with  the  like  mixture  of  almond 
butter ;  for  the  mortress  or  cullice,  of  itself,  is  more 
savoury  and  strong,  and  not  so  fit  for  nouri&lung  of 
weak  bodies ;  but  the  almonds,  that  are  not  of  so  high 
a  taste  as  flesh,  do  cxccllcntiy  qualify  it. 

49<  Indian  rnoi?:  hath,  of  certain,  an  excellent  spirit 
of  nouiishmcnt ;  but  it  must  be  thi'oughly  Iwiled,  and 
made  into  a  miiiz-creaui  liku  a  barley-ci'cam.  1  judge 
the  some  of  rice,  made  into  a  cream ;  for  rice  is  in 
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Turkey,  and  other  countries  of  the  east,  most  fed  upon; 
but  it  must  be  throughly  boiled  in  respect  of  the  hard- 
ncs.'t  rif  it,  and  ulso  because  othci-wise  it  bindeih  the 
body  too  much. 

50.  I*JSTAi:itoE.s,  so  Uwy  Ix"  ^ood,  and  not  raiisty, 
joined  with  alm<itid$  in  almond  milk  ;  or  made  int<i  a 
milk  of  thvmik'U'es,  like  utito  nlmond  milk,  but  mote 
gr«CD,  are  an  excellent  nouri^lwr :  but  you  shall  do 
well,  tn  add  a  little  ginger,  scr«t»ed,  because  they  arc 
sot  without  some  subtile  nindincsji. 

51.  JIiLK  HArm  iVom  the  cow,  is  found  to  be  a 
f^reat  nouritiher,  and  a  good  i^mcdy  in  conijumptinns: 
but  then  you  roust  put  into  it,  wIku  you  milk  the 
00W-,  two  little  ba^ ;  the  one  of  jfowder  of  mini,  tbc' 
other  of  powder  oi'  red  rows;  for  they  keqt  the  milk' 
somewhat  i'rom  turning  or  curdling  in  the  stomach  ;- 

.ond  put  in  sugEiralso,  for  the  same  cause,  and  p»tly" 
for  the  taste's  sake;  hut  you  must  drink  a  good' 
driuight,  that  it  may  stay  lew  time  in  the  str>mach«* 
lest  it  curdle:  and  let  the  cup  into  which  you  milk  the 
cow,  be  set  in  a  j^ater  cup  of  hot  water,  that  you 
may  take  it  w  arm.  And  cow  milk  thus  prepared,  T 
judge  to  be  better  for  a  consumption,  ihan  ass  milk, 
which,  it  is  true,  tumeth  not  so  easily,  but  it  i.t  a  little: 
harsh  ;  marry  it  is  niore  projxT  lor  sltaqmess  of  unne, 
and  exulceration  of  ilte  bladder,  aud  all  manner  oP 
Icnifyings.  Woman's  milk  likcweie  is  prescniied,^ 
when  all  tail ;  but  I  commend  it  not^  as  being  a  little 
too  near  the  juice  of  man's  body,  to  he  a  good  nou* 
risher;  except  it  be  in  infants,  to  whom  it  ia  natural, 

53.  Oil.  of  sweet  almonds  newly  drawn,  with 
sugar,  ami  a  little  spice,  spread  upon  bread  toa-'ted, 
is  an  excellent  nouri;*her :  but  then  to  keep  tlio  oil 
iVom  frying  in  (he  stomach,  you  mu^t  drink  a  g<K)d 
drauglit  of  mild  beer  atWr  it  -,  aud  to  keep  it  from  re- 
laxing the  stomuch  loo  nmch,  you  must  put  in  a  Utile 
|K>wder  of  ciniiHUion. 

53.  The  yolks  of  eggs  are  of  themselves  so  well 
prepared  by  nature  for  nourishment,  as,  so  they  be 
[Hiached,  or  rare  l«>ii*Hl,  tht-y  neetl  no  other  prepara- 
tion or  mtnture;  yet  they  may  be  taken  nl»  raw, 
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\rhen  they  are  wen-  laid,  w\xh  Mttlmspy,  or  sweet 
wine ;  yon  tihBll  do  wdl  to  put  in  urtmc  few  slices  of 
erjTi^lum  roots,  and  ft  little  amlwr^ice :  for  hy  this 
meam.  !>esiUes  the  immediate  faculty  of  nourishment^ 
such  driTik  will  strengthen  the  back,  so  that  it  will 
n(rt:  draw  down  the  urine  tno  fast ;  for  too  much  urine 
doth  always  Iiiuder  noiirisluii«»t. 

£4.  MtKcnfo  of  nteat.  an  in  |ne$,  and  buttered 
minced  nient,  savelh  the  f!;rimliii^of  the  teeth;  tmd 
theivfore,  no  doubt,  it  ik  nmre  iiourisliin^,  estwnally 
in  t^.  Of  to  them  that  have  weak  teeth;  bat  the 
butter  is  not  so  proper  for  weak  bodies ;  nnd  therefore 
it  weiv  good  to  moisten  it  with  a  little  clarrt  wine, 
piU  of  lemon  ot-  uranc^,  cut  small,  sng:nr,  and  a  very 
little  oinnnmon  ornntmcj;-  As  for  chiiets,  which  are 
likewise  minced  meat,  instead  of  butter  and  fat,  it 
were  good  to  moisten  them,  partly  with  cream,  or  al- 
mond, or  pistarho  milk ;  or  barley,  or  maiz-ercRm ; 
adding  a  little  coriander  wed  nnd  c-araway  seed,  and 
a  very  little  saffron.  ITie  more  full  handling  of  ali- 
mentation  we  reserve  to  the  due  place. 

Wk  have  hitherto  handled  the  particulars  which 
yield  best,  and  easiest,  and  plentifuU«9t  nourishment; 
ami  now  we  will  speak  of  the  best  means  of  conveying 
and  converting  the  nourishment. 

55.  The  first  means  is  to  procure  that  the  nourish- 
ment may  not  Inj  roIiI)ed  and  difiwni  away;  wherein 
that  which  we  have  already  said  is  very  material ;  to- 
provide  that  the  reins  draw  not  too  strongly  an  over 
great  part  of  the  hinod  into  urine.  To  this  add 
that  pret-epl  of  Aristotle,  that  wine  be  forbwn  in  all 
consuniptionR;  for  that  the  spirits  nf  the  wine  do  prey 
upon  the  rmnA  juice  of  the  Iwdy*  and  inter-eominon 
with  the  spirits  of  the  body,  and  so  deceive  and  mb 
them  of  their  nourishmenL  And  iherefbre  if  the  con- 
9um[ition,  growing  from  the  weakness  of  the  stomach, 
do  force  you  to  use  wine,  let  it  iilways  lie  btimt,  that 
tlie  quicker  spirits  may  evaporate:  or.  at  tl»e  least, 
ipK'iichrd  with  two  little  wedijcs  of  gnid,  six  or  seven 
times  repeated.  Add  alio  this  provision,  that  there 
be  not  too  much  expcnce  of  the  notuishment,  by  cx» 
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haling  nnd  sweating- ;  and  therefore  if  the  patient  be 
a|it  to  sweat,  it  must  be  gently  restrained.  Bat 
chiefly  Hippocrates's  nile  is  in  l>e  followed,  who  ad- 
risetfa  quite  contrary  to  that  which  is  in  use ;  namely, 
that  the  linen  or  garment  next  the  flesh  be,  in  winter, 
dry  and  oft  changed ;  and  in  summer  seldom  changed, 
and  smeared  over  with  oil ;  for  certain  it  is,  that  any 
substance  that  is  fat,  doth  a  little  fill  the  jwres  of  the 
body,  and  stay  sweat  in  some  degree :  but  the  more 
cleuily  way  is,  to  have  the  linen  suteai-ed  lij>htly  over 
with  oil  of  sweet  abnonds ;  and  not  to  forbear  shill- 
ing as  ol\  as  is  fit. 

56.  The  second  means  is,  to  send  forth  the  nou- 
risliment  into  tlie  parts  moi-e  stron^y ;  for  wliicb  the, 
working  must  be  by  !<trent;t)iening  of  the  stomach ; 
and  in  this,  because  the  stomach  is  chiefly  comforted, 
by  wine  and  Iiot  tilings,  which  otherwise  hurt ;  it  is 
good  (o  resort  to  out»'ard  applications  to  the  sto- 
mach: Wherein  it  huth  been  tried,  that  the  quilts  of 
coses,  spices,  mastic,  wormwood,  mini,  etc.  are  notliing 
so  helpful,  as  to  take  a  cake  of  new  bread,  and  to  be- 
dew it  with  n  little  sack,  or  AJicant ;  and  to  dr}'  it ; 
and  after  it  be  dried  a  little  l>eforc  the  fire,  to  put  it 
within  a  clean  napkin,  and  to  lay  it  to  the  stomacli ; 
for  it  is  certain,  that  all  flour  hath  a  potent  virtue  of 
astiiction ;  in  so  much  as  it  hardeneth  a  piece  of  flesh, 
or  a  flower,  that  is  laid  in  it:  and  therefore  a  bag 
quilted  with  bran  h  likewise  very  good  ;  I)ut  itdrieth 
somewhat  too  much,  and  therefore  it  roust  not  lie 
long. 

57.  The  thu'd  means,  which  may  be  a  branch  of 
the  former,  is  to  wnd  forth  the  nourishment  the  better 
by  sleep.  For  we  see.  that  l>ears,  ^[id  other  creatines 
that  sleep  in  the  winter,  wax  excee<hug  i'at :  and  cer- 
tain it  is,  as  it  is  oominoidy  iK-lieved,  that  sleep  dotU 
nouri&h  much  ;  both  fur  that  the  spirits  do  less  s{>e)id 
the  nourishment  in  sleep,  thim  when  living  creatures 
are  awake ;  and  l>ecause.  that  which  is  to  the  presoit 
purfiose,  it  heljieth  to  thrust  out  the  nourishment 
into  the  parts.  Therefore  in  aged  men,  and  weak 
bodie.s  and  such  as  abound  not  with  cholcfT  a  short 
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sleep  after  dinner  doth  help  to  noiin^h ;  for  in  such 
boditfs  there  is  no  fear  of  on  over-hasty  digestioiw 
which  is  the  inconvenicnre  of  posfmcridian  sleeps. 
Sleep  also  in  the  morning,  nOer  the  taking  of  sodks 
what  of  easy  digestion,  as  milk  from  the  cov,  nou- 
rishing broth,  or  the  like,  doth  further  nourishment : 
but  this  would  be  done  sitting  upright,  that  the  milk 
or  brotli  may  pass  the  more  speedily  to  the  bottom  of 
the  stomach. 

58.  The  fourth  means  is»  to  provide  that  the  parts 
theroselres  may  draw  to  them  the  uourishnient 
strongly.  There  is  an  exeellent  observation  of  Ari- 
itotle;  tlmt  a  great  reason,  why  planU,  some  of  tliem, 
are  of  greater  age  than  living  creatures,  is,  for  that 
they  yearly  put  forth  new  leaves  and  Iwut^hs:  whereas 
living  creatures  put  forth,  after  their  |>ericKl  of 
fip'owth,  nothing  that  is  young,  hut  liair  and  nails» 
which  are  excrements,  and  no  parts.  And  it  is  most 
certain,  that  whatsoever  is  young,  doth  draw  nourish- 
ment better  than  that  whicii  is  old ;  and  then,  that 
which  is  the  mystery  of  that  obsenation,  young 
boughs,  and  leaves,  calling  the  sap  up  to  them,  thie 
same  nourittheth  the  body  in  the  pas!atge.  And  this 
we  see  niitably  proved  also,  in  lliat  the  oft  cutting,  or 
polling  of  hedges,  trees,  and  herbs,  doth  conduce 
much  to  theii*  lasting.  Transfer  therefore  this  ohset- 
vation  to  the  helping  of  noirrishnient  in  living  crea- 
tures; the  noblest  and  principal  use  whereof  is,  for 
the  prolongation  of  life:  restoration  of  some  degree  of 
youth;  andintenerationof  the  parts;  for  certain  it  is, 
that  there  are  in  living  creatures  parts  thaf  nourish  and 
repair  easily,  and  parts  that  nourish  and  repair  hardly: 
and  you  must  refresh  and  renew  those  that  are  easy  to 
nourish.that  the  other  may  be  refreshed,  and,  as  it 
were,  drink  in  nourishment  in  the  passage.  Now  we 
see  that  draught  oxen,  put  into  good  pasture,  recover 
the  flesh  of  young  beef;  and  men  after  long  emaci- 
ating diets  wax  plump  and  fat,  and  almost  new :  so 
that  you  may  surely  conclude,  that  the  frequent  and 
wise  use  of  those  emaciating  diets,  and  of  purgtngs, 
wd  perhaps  of  some  kind  of  bleeding,   is  a  prin- 
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cipal  meaiu  ,of  prolongation  of  Ufo,  and  restoring^ 
some  degree  of  yonlh :  for  as  We  have  oft^n  sanlj 
dentil  coiiu'th  upon  llvuig  creatures  like  the  torinebt 
of  Mezentius : 

Mortua  ^in  etiamjuitgeiat  corpora  rrtJW, 
Componenx  manibusque  manttSi  diqueorihus  ora, 

J^.n.  viii.  485. 
For  the  parts  in  man's  body  enMIy  repamble,  ds  spiritSf , 
blood,  mid  flesh,  die  in  the  embrdccnient  of  the  pnitS 
hardly  reparable,  na  bones,  nerves,  and  membranes  ; 
and  likewise  some  erttraiLs,  which  they  reckott 
amonjjst  the  spermatical  parts,  are  hArd  to  repair? 
though  tliat  division  of  spermatical  ami  menstt^ial 
parts  be  but  a  conceit.  And  this  same  observation 
also  may  be  drawn  to  the  present  piir[Kise  of  nourish-t 
inp  emaciated  bodies:  and  therefore  gentle  fricatioit 
dniweth  foith  the  nourishment,  by  maddng  the  pait^  i 
a  little  hun^y.  and  heating  them  ;  wliei^eby  they  cafl* 
forth  nourishment  the  belter.  This  frication  I  wish 
tt>  be  done  in  the  ntominff.  It  \&  tAsa  best  done  trf 
the  haTid,  or  a  piece  of  st'arlet  wool,  wet  a  little  with 
oil  (if  almonds,  mingled  with  a  small  quantity  of  bay* 
fialt,  or  saffron :  we  sec  that  the  very  currying  of  | 
horses  doth  mnke  them  fat,  and  in  f^d  liking;. 

69.  Thk  firth  means  is,  to  tiirthcr  the  very  act  of  j 
assimilation  of  nourishment ;  which  is  done  by  somft 
outwnni  emfiliients,  that  mnke  the  parts  more  apt  to 
assimilate.  For  wtiich  I  have  compounded  an  oint*- 
mcnt  of  excellent  odour,  which  I  call  Roman  oinb. 
ment ;  vide  the  receipt.  The  tiw  of  it  would  lie  be* 
twcen  .sleeps;  for  m  the  latter  sleep  the  parts  ossimi.' 
laic  chiefly. 

Espcrment  solitary  touching  Filum  mediclnale. 

60.  There  be  many  medicines,  which  by  thfm- 
selves  wonhl  do  no  cure,  but  pcrhiips  hurt ;  but  being, 
applied  in  a  certain  order,  one  after  another,  do  great,] 
cures.  I  have  tried,  myself,  a  remedy  for  the  gout* 
*hich  hath  seldom  failed, but  driren  it  away  in  twenty* 
four  hours  space :  it  is  fint  to  apply  a  poultis.  of  which 
vide  the  receipt,  and  then  a  bath,  or  fomentation,  of! 
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which  vide  the  receipt ;  aad  then  a  plaist4?r,  vide  the 
receipt.  The  poultis  relaxeth  the  pores,  and  makctb 
the  humour  apt  to  exhale.  The  tbmcntntion  citlleth 
forth  the  hun\our  by  vapours;  but  yet  in  regard  of  the 
way  macic  by  the  potUtts  tlraweth  gently ;  and  there- 
fore drnn'cth  the  humour  out.  and  doth  not  draw 
more  to  it ;  for  it  is  a  gentle  fomentation,  and  hath 
withal  amixtvire,  though  very  little,  of  somcstupefac- 
tive.  The  plaistcr  is  a  moderate  astringent  plaister, 
which  repeUeth  new  humour  from  falling-  Tb« 
poultis  alone  would  make  the  part  more  soft  and  weak, 
and  apter  to  take  the  defluxiou  and  impression  of  tbc 
humour.  The  fomentation  alone,  if  it  were  too 
weak,  without  way  made  by  the  poultis.  would  draw 
forth  little ;  if  too  stroug,  it  would  draw  to  the  part, 
as  well  as  draw  from  it  Tlie  plaister  alone  wutikl 
pen  the  humour  already  contained  m  the  part,  and  so 
exasperate  it,  as  avcll  as  forbid  nt'w  humour.  There- 
fore thfiy  must  be  all  taken  in  order,  as  is  said.  The 
poultis  is  to  t>e  laid  to  for  two  or  thri-e  hours :  the 
fomentfition  for  a  quarter  of  an  hour,  or  some^vhat 
better,  being  used  hot,  and  seven  or  eight  times  re- 
peated :  the  plaister  to  continue  on  still,  till  (he  part 
be  well  coofiraied. 

^     Ej-jterment  solitary  touching  cure  by  custom, 

Bl.  Theilf.  is  a  secivt  way  of  cun-,  unpractised, 
hy  assuetude  of  that  which  iu  itself  hurteth.  Poisons 
have  been  made-,  hy  some,  faniilinr,  as  hatli  bc?en  said. 
Ordinary  keepers  of  the  sick  of  tlio  plague  are  seldom 
infected.  Enduring  of  tortures,  by  custom,  liath 
been  made  more  easy :  the  brooking  of  enormous 
quantity  of  meats,  and  so  of  wine  or  strong  drink, 
hath  been,  by  custom,  made  tn  be  without  suHeit  or 
drunkenness.  And  generally,  diseases  tliat  are  chro- 
nical, as  coughs,  pbthisics,  some  kinds  of  palsies,  lu- 
nacies, etc.  arc  most  dangerous  at  the  first :  therefore 
a  wise  physician  mil  consider  whether  a  disease  he  in- 
curable ;  or  whether  the  just  cure  of  it  be  not  full  of 
peril;  and  if  he  find  it  to  be  such,  let  him  resort  to  pal- 
liation; and  alleviate  the  symptom,  without  bu^yiog 
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httnaelf  t4J0  muclt  with  tlie  (leifcct  ciirc:  and  man] 
times,  if  Uie  |mticitt  he  indeed  patitmt,  that  rniirsb 
wiil  exceed  uJl  c\jH.'ctati(in.     likewise  the  patient 
himself  may  strive,  bv  little  and  Uttle,  to  overcome 
the  sYiiiptuin  ill   the  exacerbation,  and  so,  by  titn^^ 
tuiii  fiuHciiug  iiitu  nature. 

Experiment  soUtarif  iouching  cure  bij  excess. 

62.  Divi-;rs  tlibcases,  esjiet'iaUy  cfaroiiicaU  such  asj 
quai-tnn  agues,  are  souietiaies  cured  hy  surfeit 
excesses :  as  excess  of  meat,  excess  of  drink,  extnuirij 
dinar}'  fasti/ig;,  extraoixlinuiy  stirring  or  laiishudp,  an«] 
llie  like.  The  cause  is,  for  that  diseases  of  contimi*) 
ancegetana(lve»titious  strcnjfth  from  custom,  Iicsidos[ 
their  material  cause  from  the  huumui-s;  so  that  the ] 
breaking  of  the  custom  doth  leave  them  onlj*  to  thewj 
first  cause;  which  if  it  l*c  any  thinf*  weak  will  fall' 
off.  Besides,  such  excesses  do  excite  and  spur  na* 
tuiv,  which  thereupon  rises  more  Ibiribly  against  tbe^^ 
disease. 

Experiment  solitary  touching  cure   by  motion   q) 

consent. 

63.  There  is  in  the  body  of  man  a  great  consent  j 
ill  the  motion  of  the  several  parts.     yVe  see,  it  is^ 
childrens  sport,  to  prove  wlielher  they  can  rub  upon! 
their  brcast  with  one  hand,  and  pat  upon  theii'  fore- 
head  with   another ;    and   straightwnys   they  shall] 
sometimes  rub  n  ith  both  hands,  nr  pat  with  Itnth' 
hands.     We  see.  that  when  llie  s])irits  tliat  come  to 
the  nostrils  expel  u  bad  spent,  the  stomach  k  ready  to 
e\[x\  hy  vomit.     ^V'e  And   that  in  cnnf^umptions  ofj 
tlie  lungs,  when  nature  caimot  expel  by  cough*  men 
fall  iuto  fluxes  of  the  belly,  and  tlicn  they  die.     So] 
in  jx'stik'iit  diseases,    if  they  caimnt  Iw  expelled  by 
sweat,  they  fall  likewise  into  looseness ;  and  ttiat  is 
commonly  mortal.    Therefore  physicians  should  inge-' 
niously  contrive,  luiw  by  ruuitions  that  aw  in  their 
power,  they  may  excite  inn  ard  motions  tlial  are  not 
in  their  power,  Iiy  consent :  as  by  the  stench  of  fea- 
thers, or  llie  like,  thev  cure  llic  rising  of  the  mother,  ■ 
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Expermcnt  solitary  touching  cure  ofdiseascA  xchich 
arc  contrary  to  pretii.spo.tii ion. 

64.  HiPPOCEATES'  uphorism,  in  morhis  minus,  is. 
a  good  pi'otuuud  aphorism.  It  impurteth,  that  diseases, 
contrary  to  tlie  cumplexion,  ag^c,  sex,  season  of  the 
year,  diet.  etc.  aru  niare  dangerous  than  thuse  thai  are 
concurrent.  A  man  would  think  it  shuuld  be  other- 
ivise;  for  tliut.  when  the  accident  of  sickness,  and  the 
natund  dispusition,  do  second  the  one  the  other,  the 
disease  should  be  more  furdble :  and  so,  no  doubt,  it 
is,  if  you  sup]Kise  like  (piantity  of  matt(;r.  But  that 
wliich  muketh  good  the  aphoiism  is,  tHx:ause  such  di^ 
cases  do  shew  a  greater  collection  of  matter,  by  that 
they  are  able  to  overcume  those  natural  inclinatioiw  to 
the  contrary.  And  therefore  in  diseases  of  that  kind, 
let  the  physidan  apply  himself  more  to  purgation  than 
to  alteiution :  because  the  offeni-e  is  in  the  quantity; 
and  tlie  qualities  are  rectified  of  tliemselves. 

Experiment  solitary  touching  preparations  before 
purging,  and  settling  of  the  body  after-wards. 

65.  Physicians  do  wisely  prescribe,  tJmt  there  be 
preparatives  used  before  just  purgations ;  for  certain 
it  is,  that  purgers  do  many  times  great  hurt,  if  the 
body  be  not  accommodated,  both  before  and  after  the 
purging.  The  hurt  thai  they  do,  for  want  of  prepa- 
ration before  purging,  t*  by  the  sticking  of  the  hu- 
mours, and  tlieir  not  coming  fair  away;  which  canseth 

I  in  the  body  great  jjerturbations  and  ill  acrideuts  dur- 
ing the  purging;  and  aUo  the  diniinii>hing  and  dul- 
ling of  the  working  of  the  medicine  itself,  that  it 
purgeth  not  sufficiently  :  thei-efore  the  work  of  pre- 
paration i^  double;  to  make  the  huu)our:>  fluid  and 
mature,  and  to  make  the  passages  more  open :  for 
both  those  Iielp  to  make  the  humours  pas:>  readily. 
And  for  the  former  of  these,  synips  are  most  profit- 
able; and  for  the  latter,  apozenies,  or  preparing 
broths ;  clysters  also  lielp.  lest  the  medicine  stop  in 
the  jpits,  and  work  gripitigly.     But  it  is  true,  that 
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botUes  abounding^  with  humours,  and  fat  bodies,  aqd 
Qpen  weather,  arc  preparatives  in  themselves:  be-' 
cause  they  make  the  hiiinours  more  (liikl.  But  let  a 
physicinn  beware,  how  he  purge  after  hard  frosty 
weathci*,  and  in  a  lean  body,  without  prcparatton. 
For  the  hurt  that  they  may  du  aitet-  pur^ng.  it  is 
caused  by  tlic  lod^n^  of  some  huinuun  iu  ill  places: 
frnr  it  is  certain,  thut  there  be  humours,  wMcb  some- 
where plocctl  in  the  body,  are  quiet,  aud  do  little 
hurt;  in  othtr  plures,  es|ieciaUy  pasEsges,  do  mueh 
mischief.  Therefore  it  is  good,  arter  porpiif^,  to  use 
apozeme.s  and  broths,  not  so  much  opening  i\s  those 
used  before  pur^n^;  hut  abstersive  and  mundif}'ing 
clysters  also  are  frood  to  conclude  with,  to  draw  away 
the  Kliques  of  the  humours,  that  may  have  doscended 
to  the  lower  region  of  the  biiily. 

Hsperhrtenl  solita/y  touching  sianchtug  ofbioed. 
66.  Blood  is  stancbed  divers  ways.  First,  by 
astringents,  and  rejHTcussivc  medicines.  SeaindJy, 
by  drawing  of  the  spirits  and  blood  inwards ;  which  Is 
done  hycold:  as  iron  or  a  stone  laid  to  tiic  neck 
doth  stanch  the  bleeding  at  tbc  nose ;  also  it  hath 
been  tried,  that  the  testicK*s  Iwing  put  into  sharp 
vinegar,  hath  made  a.  sudden  recess  of  the  spirits,  and 
slandted  blond.  Thirdly,  by  the  recess  of  the  blsod 
by  sympathy.  Sn  it  hath  ixsn  tried,  that  the  part 
tliat  I»lcedcth,  being  thrust  into  the  body  of  a  capon 
or  sheep,  new  ript  and  bleedui^^.  huth  stanched  blooii; 
the  blood,  as  it  seemeth,  sucking  and  drawing-  up, 
■fly  similitude  of  substance,  the  blrod  it  meetcth  with, 
and  so  itself  going  back.  Fourthly,  by  custom  and 
time;  so  the  Prince  of  Orange,  in  lu.s  first  hurt  by 
the  Spanish  boy,  could  find  no  means  to  stanch  ihc 
blond,  either  by  medicine  or  ligament ;  but  was  fain 
to  have  the  orifice  of  the  wound  stopped  by  mens 
thumbs,  surceeiUng*  one  another,  for  the  space  at  the 
least  of  two  days:  and  at  the  last  the  blood  by  cnstom 
only  retired.  There  is  a  filth  way  also  in  u«u,  to  let 
bluudin  an  adverse  part,  fur  a  revulsion. 
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Experimetit  solitary  touching  change  of  aliments 
and  medicines. 

$7-  It  helpeth,  both  in  medicine  and  aliment,  to 
change  and  not  to  continue  the  same  medicine  and 
aHmeiit  still.  The  cause  is,  for  that  nature,  b^  con- 
tinual use  of  any  thinj^,  groweth  to  a  satiet)-  and 
dulncss,  either  of  appetite  or  working.  And  we  see 
t)iat  assuetude  of  things  hurtful  doth  make  them  lose 
their  force  to  hurt ;  as  poifon,  which  ^«  ith  use  some 
have  brought  themselves  to  brook.  And  therefore  it 
is  no  marvel,  though  things  helpful  hy  cubtoin  lose 
tbeir  force  to  help :  I  count  intei-nussion  almost  the 
same  thing  with  change ;  for  that,  that  bath  been  in- 
termitted* is  after  a  sort  new. 

Experiment  solitary  touching  diets. 
68.  It  is  found  by  experience,  that  in  diets  of 
guaiacimi,  sarza»  and  the  Uke^  especially  if  they  be 
strict,  the  patient  is  more  troubled  in  tlie  beginning 
than  after  contiiiuunce :  which  hath  made  some  of  the 
more  delicate  sort  of  patients  give  them  over  in  the 
midst ;  supposing  that  if  those  diets  ti-ouble  them  so 
much  at  first,  they  shall  not  be  able  to  endure  them 
to  the  end-  But  the  cause  is,  for  that  all  those  dict-s 
do  dry  up  humours,  rheums,  and  the  like;  and  they 
cannot  dry  up  until  they  have  first  attenuated ;  and 
while  the  humour  is  attenuated,  it  is  more  fluid  than 
it  was  before,  and  troubleth  the  body  a  great  deal 
more,  until  it  be  diied  up  and  consumed.  And  there- 
fore patients  must  expect  a  due  time,  and  not  keck 
at  them  at  the  first. 

Experiments  in  consort  touching  the  production 
of  cold. 

The  producing  of  cold  is  a  thing  very  worthy  the 
inquisition ;  both  for  use  and  didosure  of  causes. 
For  heat  and  cold  are  nature's  two  hands,  whereby 
she  chiefly  worketli ;  and  heat  we  have  in  readiness, 
iu  respect  of  the  fire  ;  but  for  cold  we  must  stay  till 
it  Cometh,  or  seek  it  in  deep  caves,  or  high  moun- 
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taias :  and  when  all  is  done,  we  cannot  obtain  it  in 
any  great  de^^e  :  for  furnaces  of  fire  are  far  liOtter 
than  a  ftummer's  sun ;  but  vaults  or  hilb  ai*e  not  much ' 
colder  llian  a  winter's  fro.st. 

69.  .The  first  means  of  producinp  cold,  is  that 
which  nature  prcsentcth  us  witlial ;  namely,  the  ex- 
piring of  coM  out  of  the  inuard  parts  of  the  earth  in 
winter,  when  the  sun  hath  no  power  to  overcome 
it ;  the  earth  K-ing,  as  hath  been  noted  by  some,  pri- 
mumj'r'tgidum.  This  hath  been  asserted,  as  well  by 
ancient  as  bj'  modem  pliiiosophers :  it  was  the  tenet 
of  Parmenides.  It  was  the  o])iDian  of  the  author  of] 
the  discourse  in  Plufarch,  for  I  take  it  that  book  was 
not  Plutarch's  own,  De  prime  frigido.  It  was  the 
opinion  of  Telesius,  who  hath  renewed  the  philosophy 
of  Parmenides,  and  is  the  best  of  the  novelistii. 

70,  Tiii^  second  cause  of  cold  is  the  contact  of  cold 
bodies;  for  cold  is  active  and  transitive  into  bodies 
adjacent,  as  well  as  heat:  which  is  seen  in  those 
things  that  are  touched  with  snow  or  cold  water.  And 
therefore,  ^t^hosocver  will  be  an  inquirer  into  nature, 
let  him  resort  to  a  consen^attiry  of  snow  and  ice ; 
such  as  they  use  for  delicacv-  to  cool  wine  in  summer : 
which  Is  a  poor  and  conteii\ptible  use,  in  respect  of 
otlii'r  uses,  that  may  be  made  of  such  conservatories, 
.  71.  T»K  third  cause  Is  the  pri?nar\-  nature  of  all 
tangible  bwUcs :  for  it  is  well  to  l)e  noted,  that  aU 
things  whatsoever,  tnngilile,  are  of  themselves  cold; 
except  they  have  an  accessory  heat  by  fire,  life,  or 
motion :  for  even  the  spirit  of  wine,  or  chemical  oils, 
which  arr- «o  hot  in  opfhition,  are  to  the  first  touch 
cold :  and  nir  itself  compressed,  and  condensed  a  Httic 
by  lilou-ing,  is  cold. 

72.  TiiK  fourth  cause  is  the  density  6f  the  Iwdy ; 

for  all  dense  bodies  arc  colder  than  most  other  bodies ; 

as  metal?,  sttincglass;  and  they  are  longer  in  heating 

than  softer  bodies.     And  it  h  certain,  that  earth, 

ideiise,  tangible,  hold  all  of  the  nature  of  cold.     The 

'ca\isel«,  for  that  all  matters  tangible  being  cold,  it 

'Wnst  rieeds  folli^w.  that  where  the  matter  is  mdst 

'^fii\^v^ic.  the  cold  is  the  greater.  ** 
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v.. 73.  T{i£  fiftb  cause  of  cold,  or  rather  of  increfloie 
and  vehen>eocy  of  cold*  ia  a  quick  spirit  inclosed  in 
a  ci4d  body :  as  will  appear  to  any  that  shall  at- 
tentively consider  of  nature  in  many  intstaocen.  We 
see  nitre,  which  hath  a  quick  spirit,  is  cold ;  more 
cold  tu  the  tongue  than  a  stotic ;  so  water  'v6  colder 
tlian  oil,  because  it  hath  a  quicker  spirit ;  for  all  oil, 
though  it  hath  the  tangible  parts  better  digested  tlian 
water,  yet  hath  it  n  duller  spirit :  so  snow  is  colder 
than  water,  because  it  hath  more  spirit  within  it:  so 
we  see  that  salt  put  to  ice«  as  in  the  producing  of  the 
artificiai  ice,  increaaeth  tlie  actiiity  of  cold  :  so  s'^me 
insci'ta  which  have  spirit  of  life,  as  snakes  and  silk- 
worms, are  to  the  touch  cold :  so  quicksilver  ii  the 
coldest  of  roctaLi,  because  it  is  fullest  of  spirit, 

74.  Th£  Htxth  cau!se  of  cold  U  the  chasing  and 
driving  away  of  spirits  such  as  have  some  degree  of 
heat :  for  tlie  banishing  uf  the  heat  must  needs  leave 
■  any  body  cold.  This  we  see  in  the  operation  of  opium 
and  stupelactives  upon  the  Npirits  of  living  creatures : 
and  it  were  oot  amiits  to  try  opium,  by  bying  it  upon 
the  top  of  a  wcatlicr-glass,  to  sec  whether  it  will  con- 
tract tlie  «r;  btitl  doubtit  will  not  succeed;  for  be- 
ftidcK  that  the  virtue  of  opium  will  hardly  penetrate 
through  giich  a  body  as  glass,  I  conceive  that  opium, 
and. the  like,  make  the  apirita  fly  rather  by  malignity, 
than  by  cold. 

•  75.  Skventhly,  the  same  effect  must  follow  upon 
Abe  exhaling  or  drawing  out  of  the  warm  spirits,  that 
4oth  upon  the  flight  of  the  spirits.  There  is  an  opi- 
<U(^,  that  the  moon  is  magnetical  of  heat,  as  the  tiun 
fcs  of  cold  and  moisture :  it  were  not  amiss  therefore 
to  try  it,  with  warm  waters ;  the  one  ex[)Oi)ed  to  the 
iKaius  of  the  moon,  the  otlier  with  somu  skrren  be- 
twixt the  beams  of  the  moon  and  tlie  woter,  as  we 
■use  to  tlie  sun  for  shade :  and  to  see  whether  the  for- 
iner  will  cool  sooner.  And  it  were  nlsn  gtwd  to  in- 
•quirev  wJiiat  other  nit-anH  there  may  lie  to  draw  forth 
■the  exile  heat  which  is  in  the  air ;  for  that  may  be  a 
secret  of  great  power  to  produce  cold  weather. 
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Experiments  in  consort  touching  the  version  and 
trammulatioti  of  air  into  water, 

Wk  have  fomterly  set  down  the  means  of  turning 
air  into  water,  in  the  CKperiiiient  27.  But  because 
it  i.s  magnate  uatura,  and  t^fndeth  to  the  subduing  of 
R  vpry  jfreat  eflect,  and  is  also  of  manifold  use,  we 
will  add  some  instances  in  consort  that  give  light 
I  hereunto. 

76.  It  is  reported  by  some  of  the  ancients,  that 

lors  have  used,  cvcrj*  night,  to  hang  fleeces  of  wool 
on  the  sides  of  their  ships,  the  wool  towards  the 
water ;  and  that  they  have  crushed  fresh  water  out 
of  thcra,  in  the  morning,  for  their  wse.  And  thus 
much  we  have  tried,  that  a  quantity  of  wool  tied 
loose  tojrcthcr,  being  let  down  into  a  deep  well,  and 
han;;ing  in  the  middle,  some  three  fathom  from  the 
water,  for  a  nighty  in  the  winter  time  ;  increased  in 
weight,  as  I  now  remember,  to  a  fifth  part. 

77-  It  is  reported  by  one  of  the  ancients,  that  in" 
Lydia.  near  Pergamus,  there  were  certain  workmen 
in  time  of  wars  fled  into  caves;  and  the  mouth  of 
the  cavps  Iwing  stopped  by  the  enemies,  they  were 
famished.  But  long  time  after  the  dead  bones  were 
found  ;  and  some  vessels  which  they  had  carried  with 
Ihem ;  and  the  vessels  full  of  water;  and  that  water 
thicker,  nnd  more  towards  ice,  than  common  water: 
which  Is  a  notable  instance  of  condensation  and  in- 
duration by  burial  under  earth,  in  caves,  for  long 
time ;  and  of  version  also,  as  it  should  seem,  of  air  mto 
water;  if  any  of  those  vessels  were  empty.  Try 
therefore  a  small  bladder  hung  in  snow,  and  the  like 
in  nitre,  and  the  like  in  quicksilver  :  and  if  you  6nd 
the  bladders  fallen  or  shrunk,  you  may  be  sure  the  air 
is  condensed  by  the  cold  of  those  bodies,  as  it  would 
be  in  a  cave  under  earth. 

78.  It  is  reported  of  very  good  credit,  that  in  the 
Kost  Indies,  if  you  set  a  tub  of  water  open  in  a  room 
where  cbves  are  kept,  it  will  be  drawn  dry  in  twenty- 
four  hours ;  though  it  stand  at  some  distance  from  the 
cloves.  Ill  the  country,  they  use  many  times,  in  de* 
ceit,  when  their  wool  is  new  shorn,  to  set  some  pails 
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of  water  by  in  the  same  room,  to  increase  the  weight 
of  the  wool.  But  it  may  be,  that  the  lieat  of  the 
wool,  remaining;  from  the  body  of  the  slietp.  or  the 
heat  gathei-ed  by  the  lying  close  of  the  wool,  IieJj>eth 
to  draw  the  watery  va[K>ur :  but  that  is  notlttng'  to 
the  version. 

79.  It  is  re[>oi-ted  also  credibly,  tiiat  wool  new 
sliorn,  being  laid  casually  upon  a  vessel  of  verjuice, 
after  some  time,  had  drunk  up  a  great  part  of  tJie 
verjuice,  though  ttie  ves^  were  whole  witliout  any 
flaw,  and  )tad  not  the  bung-hole  djkd.  la  tliLi  in- 
stance, there  is«  upon  the  by,  to  be  noted,  the  per- 
colation or  suing  of  the  verjuice  through  the  wood ; 
for  verjuice  of  itself  would  never  have  passed  tlu-oufj^ 
tlie  wood :  so  as,  it  seenieth,  il  must  be  Arst  in  a  kind 
of  vapour,  before  it  pass. 

80.  It  is  esjiecially  to  be  noted,  that  tJie  cause  that 
doth  faciUtatp  tlie  version  of  air  into  water,  wheu  the 
air  b  not  iu  gross,  but  subtilly  mingled  with  tangible 
bodies,  is,  as  hath  been  [lartly  touched  before,  for 
that  tangible  bodies  have  an  antipathy  with  air ;  and 
if  they  find  any  liquid  body  that  is  more  dense  near 
them,  they  will  draw  it :  and  after  they  have  dranii 
it,  they  will  condense  it  more,  and  in  effect  incor- 
porate it;  for  wc  see  that  a  spunge,  or  wool,  or 
sugar,  or  a  woollen  cloth,  being  put  but  in  part  in 
water  or  wine,  will  draw  the  liquor  higher,  and 
beyond  the  place  where  the  water  or  wine  coineth. 
We  see  ulso.  that  wood,  lute  strings,  and  the  like,  do 
swell  in  moist  seasons  ;  as  appeareth  by  the  breaking 
of  the  strings,  the  hard  turning  of  the  pegs,  and  tbe 
bard  drawing  fortli  of  boxes,  and  opening  of  wain- 
scot doors :  which  is  a  kind  of  infusion  :  and  U 
much  like  to  an  infusion  in  water,  which  will  make 
wood  to  swell ;  as  we  see  in  the  filling  of  the  chops 
of  bowls,  by  laying  them  in  water.  But  for  that  pfut 
of  these  experiments  which  concerneth  attraction,  we 
will  reserve  it  to  the  proper  title  of  attraction. 

81.  Th£RE  is  also  a  version  of  air  into  water  seen 
in  the  sweating  of  marbles  and  other  stones ;  and  of 
wainscot  before  and  in  moist  weather.     This  qiu^t 
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bt,  either  by  some  moisture  the  body  yieldeth,  or  ebe 
by  the  moist  air  thickened  agsanst  the  hard  body. 
But  it  in  plain,  that  it  is  the  latter ;  for  that  we  see 
wood  painted  with  oil  colour,  will  sooner  gather 
drops  in  a  moist  nigbt,  than  wood  alone;  wMch  is 
caused  by  the  smoothness  and  closene^ ;  -which  lotteth. 
in  no  part  of  the  va[)Our,  and  so  turneth  it  back,  aud 
ihickent  th  it  into  dew.  We  «e«  also,  that  breathing 
ujion  u  glasa,  or  smooth  tmdy,  givtth  a  dew;  and  in 
frosty  morning,  such  as  'we  rail  rime  frosts,  youtthall 
find  drops  of  dew  upon  the  inside  of  glass  windows ; 
and  the  frost  itself  upon  the  ground  is  but  a  version 
or  condensation  of  the  moist  vapours  of  the  night, 
into  a  wateiy  subiitance :  dews  likewise,  and  rain, 
are  iMit  the  returns  of  moist  vapours  condensed  ;  th* 
dew,  by  the  cold  only  of  the  sun's  departure,  which 
is  the  gentler  cold ;  rains,  by  the  cold  of  that  which 
tbey  call  the  middle  region  of  the  air ;  which  is  the 
more  violent  cold. 

88.  It  is  very  probable,  as  hath  been  touched,  that 
that  which  will  turn  water  into  ice,  will  likewise  torn 
air  some  degree  nearer  unto  water.  Therefore  try 
the  experiment  of  the  artificial  turning  water  into 
ice,  whereof  we  shall  speak  in  another  place,  with 
air  In  place  of  water,  and  the  ice  about  it.  And  aU 
tho\igh  it  be  a  greater  alteration  to  tuni  air  into 
water,  than  water  into  ice;  yet  there  is  this  hope, 
that  by  continuing  the  air  longer  time,  tlie  effect  will 
follow :  for  that  artificial  conversion  of  water  into 
ice,  is  the  work  of  a  few  hours ;  and  this  of  air  miy 
be  tried  by  a  month's  space,  or  the  like. 

F..Tperimentsincomorttouchingindurationofh<»iie». 
lKm:HAT!ON,  or  Inpidification  of  substances  more 
M)it»  is  likewise  another  degree  of  condensaiion ; 
and  is  a  great  alteration  in  nature.  The  effecting 
and  accelerating  thereof  is  very  worthy  to  be  in- 
•pn'red.  It  U  effected  by  three  means.  The  first  is 
by  cold ;  whose  property  is  to  condense  and  con- 
stipate, as  hath  been  said.  Tlie  second  is  by  heat*; 
which  is  not  proper  but   by  consequence ;  for  the 
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heat  doth  attenuate ;  au4  by  atU-DuatiiiR  dcit^  send 
ftwth  tine  spint  aiwl  luoister  part  of  a  body ;  and 
lipQa.that,  tlu?  more  gross  of  the  tangible  purls  do 
eoatoect  and  s^rva  ttienuelvos  together ;  both  to  uvoid 
va€Uum»M  they  call  it,  and  also  to  uiunitc  themi»e]ve» 
B^nst  the  force  of  the  fire,  which  they  ha\e  siif- 
tered.  And  the  third  is  by  a^i^iruilntioTi ;  v,hf-n  a 
hard  body  ansimilateth  a  sof^  being  contiguous  to  it. 
The  examples  of  induration,  taking'  tliem  promis- 
cuously, are  many :  3&  the  generation  of  stones  within 
tbe  earth,  which  at  the  ftrst  are  but  rude  earth  w 
clay  :  and  so  of  iiiiuei'alct,  which  come,  no  doubt,  at 
first  of  juices  concrete,  which  afterwards  indurate : 
and  so  of  poi-cellane,  which  is  an  arti6cial  cement, 
buried  in  the  eaith  a  long  tinic  ;  and  so  the  making 
of  brick  and  tile  :  also  the  making  of  glass  of  a  cer- 
tain aa»d  and  laakc-roots»  and  some  otlier  mattera ; 
alsQ  the  exudations  of  rock -diamonds  and  ery^^tal, 
which  harden  with  Lime ;  also  Uie  iudui'ation  of  bead- 
9taiber,  whidt  at  first  h  a  sufl  subtitauce ;  as.  appeareth 
by  the  flies  and  spiders  wiiieh  are  found  iu  it ;  and 
many  more :  but  we  will  $pt.'uk  of  them  distinctly. 
')  ■  S8.  FoH  indurations  by  Aiold,  there  be  few  trials  of 
it ;  for  we  have  no  strong  or  intense  cold  here  on  the 
surface  of  the  earth,  so  near  the  beams  of  the  san, 
and  the  heavens.  The  likeliest  trial  is  by  mow  and 
ice;  for  as  snow  and  ice,  e8[K'ciatly  being  tiolpen  and 
(heir  cold  activated  by  nitre,  or  salt.  n'iU  turn  watev 
into  ice.  and  that  iu  a  few  hours;  so  it  may  be,  it 
will  turn  wood  or  stitfday  into  stone,  in  longer  time. 
Put  therefore  into  a  conserving  pit  of  snow  and  ice, 
adding  some  quantity  of  salt  and  nitre,  a  piece  of 
wood,  or  a  piece  of  tough  iiay,  and  let  it  lie  a  month 
or  more. 

«  84.  Another  trial  is  by  metalline  waters,  wliicli 
have  virtual  cold  in  them.  Put  therefore  wood  or 
day  into  smiths  water,  or  othex-  metalline  water,  and 
try  whether  it  will  not  harden  in  some  reasonable 
time.  Bui  I  understand  it  of  metalline  waters  that 
come  by  washing  or  quenching ;  and  not  of  strong 
waters  Uiat  cume  by  dissolution ;  Urr  they  are  too 
corrosive  to  consolidate. 
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85.  It  h  already  fuund  Uiat  Uiere  are  some  natural 
Hpring  waters,  that  will  iulapidate  wood ;  so  that  you 
shall  see  one  piece  of  wotxl,  whereof  the  part  aljove 
the  water  shall  continue  wood;  and  tJie  jjori  under 
water  shall  be  turned  into  a  kind  of  gravetty 
stone.  It  is  likely  those  waters  are  of  some  inetalline 
mixture;  but  there*  would  l>e  more  particnilar  in([uiry 
inado  of  them.  It  is  certain,  that  au  e^  was  found, 
having  lain  many  yeai's  in  the  iKittom  of  a  mote, 
where  the  earth  htui  somewhat  overgrown  it ;  and 
this  egg  was  come  to  the  hardness  of  a  stone,  and 
had  the  colours  of  the  white  and  yolk  perfect,  and 
the  shell  shining  in  small  grains  like  sugar  or  ala- 
baster. 

86.  Another  experience  there  is  of  induration  by 
cold,  which  is  already  found;  which  is,  that  metals 
themselves  are  hardened  by  ofWn  heating  aod  quench- 
ing in  culd  water :  for  cold  ever  worketh  most  po* 
Cently  upon  heat  precedent. 

87.  Foe  induration  by  heat,  it  must  be  considered, 
that  heat,  by  the  exhaling  of  the  mrjister  parts,  doth 
either  harden  the  body,  as  in  bricks,  tiles,  etc.  or  if 
the  heat  be  more  fierce,  maketh  the  grosser  part  itself 
run  and  melt ;  as  in  the  making  of  ordinary  glass ; 
and  in  the  vitrification  of  earth,  as  we  see  in  the 
inner  parts  of  furnaces,  and  in  the  vitrification  of 
brick,  and  of  metals.  And  in  the  former  of  these, 
which  is  the  hardening  by  baking  without  melting, 
the  heat  hath  these  degrees ;  first,  it  induratetti,  and 
then  maketh  fragile;  and  lastly  it  doth  incinerate 
and  calcinate. 

88.  But  if  you  desire  to  make  an  induration  with 
toughness,  and  less  fragility,  a  middle  way  would  be 
taken ;  which  is  that  which  Aristotle  hath  wdl 
noted  •,  but  would  be  thoroughly  verified.  It  is  to 
decoct  l)odies  in  water  for  two  or  three  days ;  but 
they  must  be  such  bodies  into  which  the  water  will 
not  enter  ;  as  stone  and  metal :  fin*  if  they  be  bodies 
into  which  the  water  will  enter,  then  long  seething 
will  rather  soften  than  indurate  them  ;  as  hath  been 
tried  in  eggs,  etc.  therefore  softer  bodies  roust  be  put 
into  bottles,  and  the  bottles  hung  into  water  seething. 
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with  tlie  mouths  open  above  the  water,  that  no  water 
may  get  in  -,  for  by  this  means  the  virtual  heat  uf  the 
water  will  enter ;  and  stich  a  heat,  as  Mrill  not  make 
the  body  adust  or  fragile ;  but  the  substance  of  the 
water  will  be  shut  out.  This  experiment  we  made: 
and  it  sorted  thus.  ]t  was  tried  with  a  piece  of  free- 
stone, and  nith  pewter,  put  into  the  water  at  large. 
The  free-stone  we  found  received  in  some  water; 
for  it  was  soiler  and  easier  to  scrape  than  a  piece  of 
the  same  stone  kept  dry.  But  the  pewter,  into  which 
no  water  could  enter,  became  more  white,  and  liker 
to  silver,  and  less  flexible  by  much.  There  were 
also  put  into  an  earthen  bottle,  placed  as  before,  a 
good  pellet  of  clay,  a  piece  of  cheese,  a  piece  of 
chalk,  and  a  piece  of  free-stone.  The  day  came 
forth  almost  of  the  hardness  of  stone ;  the  cheese 
Ukewtse  very  hard,  and  not  well  to  be  cut;  the  chalk 
and  the  free-stonc  much  hai-der  than  they  were.  The 
colour  of  the  clay  inclined  not  a  whit  to  the  colour 
of  bnck,  but  rather  to  white,  as  in  ordinary  drying 
by  the  sun.  Note,  that  all  the  former  trials  were 
made  by  a  boiling  upon  a  good  hot  fire,  renewing 
the  water  as  it  consumed,  with  otlier  hot  water ;  but 
the  boiling  was  but  for  twelve  hours  only;  and  it 
is  like  that  the  experiment  would  have  been  more 
effectual,  if  the  boiling  had  been  for  two  or  three 
days,  as  we  prescribed  before. 

89>  As  touching  assimilation,  for  there  is  a  degree 
of  assimilation  even  in  inanimate  bodies,  we  see  ex- 
amples of  it  in  some  stones  in  clay-grounds,  lying 
near  to  the  top  of  the  earth,  where  pebble  is;  in 
wliich  you  may  manifestly  see  divers  pebbles  gathered 
together,  and  a  crust  of  cement  or  stone  between 
them,  as  hard  as  the  pebbles  themselves;  and  it  were 
good  to  make  a  trial  of  purpose,  by  taking  clay,  and 
putting  in  it  divers  pebble  stones,  thick  set,  to  see 
whether  in  continuance  of  time,  it  will  not  be  harder 
than  uther  clay  of  the  same  lump,  in  which  no  pebbles 
ore  set.  We  see  also  in  ruins  of  old  walls,  especially 
towai'ds  the  bottom,  tlie  mortar  will  become  as  hard 
OE  the  brick  :  we  see  also,  that  the  wood  on  the  sides 
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of  vessels  of  wine^  gnthereth  a  crust  of  tartar,  harder 
ibaii  the  wood  itself;  and  scales  likewise  grow  to 
the  teeth,  harder  than  the  u-eth  themselves. 

90-  ^losi  of  all,  induration  by  asbiiniUtion  ap[ 
eth  iu  the  bodies  of  trees  and  living  creature* :  for] 
no  nourishment  thai  tlte  tree  receivelh,  or  that  ti 
living  creatui-e  rcceiveth.  is  so  hard  as  wood, 
or  bom,  etc.  hut  is  indurated  atUr  by  aitsinulation. 

Ssperimettt  soUim-y  touching  the  versioti  of  uatei 
into  air. 

91.  The  eye  of  tlie  understanding  is  liky  the  ey< 
of  the  sen^e :    fur  as   you  may  see  givat   object^  j 
through   amall  crannies,  or  levels;   so  you  uiay 
great  axiom<i  of  nature  lliniu^b  sntall  and  contempti-^l 
ble  instances.     The  sfKvdy  depredation  uf  air  U|M)[|j 
wati7  moisture,   and  version  of  the  same  into  air^\ 
appeart^th  in  notlung  mui%  visible,  than  in  the  sitd< 
dischar^  fir  vauiiihiug  uf  a  little  cloud  of  brc-ath  op' 
Tapour  from  glass  or  the  blade  of  a  sword,  or  any 
such  polished  body,  such  as  doth  not  at  all  detain 
or  imbibe  the  moi^ure ;  for  the  mistiness  scatteieth 
and  breaketh  up  suddenly.     But  the  like  cloud,  if  it 
were  oily  or  fatly,  will  not  discharge ;  not  because 
it   sticketh   faster ;   but   because   air  preyeth  upoit 
water;  and  flame  and  fire  upon  oil ;  and  Uierefore  ta* 
take  out  a  spot  of  grease  they  use  a  coal  ujwn  brown 
paper;  because  fire  worktrtb  upon  greaiie  or  oil,  as 
nir  doth  upon  water.     And  we  see  paper  oiled,  ov 
wood  oiled,  or  the  like,  last  long  moist ;   but  web 
with  water,  dry  or  pulrify  Aooner.     The  cause  is,  fo? 
that  air  meddleth  little  with  the  moisture  of  oil 

^K.ipcriii2ent  solitary  touching  the  force  of  union, 

92.  Thrhe  is  an  adniirahte  demonstration  in  the 
same  tiifling  instanue  of  tJic  little  cloud  ujion  glass, 
or  gems,  or  bladi-s  of  swords  of  the  force  of  union, 
even  in  the  leo-st  quantities,  and  weakest  bodies,  how 
much  it  conduceth  to  prcMirvution  of  the  present 
form,  and  the  resiating  uf  a  ocw.  For  mark  well 
the  disctiarge  of  tlmt  cloud ;   and  .you  shidl  see  i& 
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ever  break  up*  first  in  the  skirts,  ami  tost  in  the 
midst.  We  iiec  likewise,  tliat  much  water  draweth 
forth  the  juice  of  the  bodjr  infused ;  but  little  water 
is  imbibed  by  the  body :  and  this  is  a  principal 
CBtise,  why  in  operation  upon  bodies  for  their  version 
or  alteration,  the  trial  in  great  quantities  doth  not 
answer  the  trial  in  small;  and  so  dereiveth  many; 
for  that,  I  say,  the  greater  bodj  resistctli  more  any 
alteration  of  form,  and  iie<]uireth  far  greater  strength 
in  the  active  body  that  should  subdue  it. 

Experiment  solitary   touching   the  producing  of 
J'cat hers  and  hairs  of  divers  cuiours. 

98.  We  have  &|>okeu  before,  in  the  fitlh  instance^ 
of  the  cause  of  orient  colours  in  birds  ;  which  is  by 
the  fioenetw  of  the  strainer;  we  will  now  endeavour 
to  reduce  the  same  axiom  to  a  work.  For  this  writing 
of  our  Sylva  Syivarum  is,  to  speak  properly,  not  na- 
tiu^  history,  hut  a  high  kind  of  natural  ma^c.  For 
it  is  not  a  descriptiou  only  of  nature,  but  a  breaking 
of  nature  into  great  and  strange  works.  Try  there- 
fore the  anointing  over  of  pigeons,  or  othej  birds, 
when  they  are  but  in  their  down :  or  of  whelps, 
cutting  their  hmr  as  short  ax  may  be ;  or  of  some 
other  heart;  with  some  ointment  that  U  not  hurtful 
to  the  flesh,  and  that  will  harden  and  stick  very  close ; 
and  see  whether  it  will  not  alter  the  colours  of  the 
feathers  or  hair.  It  is  received,  that  the  pulling  off 
the  Arst  feathers  of  birds  clean,  will  make  the  new 
come  forth  white  ;  and  it  is  certain  that  white  is  a 
penurious  colour,  and  where  moisture  is  scant.  So 
blue  violefcj,  and  other  flowei-s,  if  they  be  stained, 
turn  pale  and  wiiite;  birds  and  horses,  by  age  or 
scare,  turn  white  :  and  tlu-  hoar  hairs  of  men  come 
by  the  jwme  reason.  And  therefore  in  birds,  it  is 
very  Ukety,  that  the  feathers  that  come  first  will  be 
many  times  of  divers  eolours.  according  to  tlie  nature 
of  the  bird,  for  that  tlie  »kin  is  more  porous;  but 
when  the  skin  is  more  fthut  and  close,  the  feathers 
will  come  white.  This  is  a  good  exjieriment,  not 
only  for  the  producing  of  birds  and  leasts-  of  strange 
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coloun:  but  also  for  the  disclosure  of  the  nature  d 
cokmm  themselves;  which  of  them  require  a  finer 
porosity,  and  which  a  grosser. 

JEapcriment  solUarv  touching  the  nourishment  of\ 
living  creatures  oe/ore  thei/  Ik  brought  forth. 

94.  It  U  a  work  q(  providence,  tliat  hath  been  j 
truly  observed  by  some,  that  the  yolk  of  the  egg  con»| 
duceth  little  to  the  generation  of  the  bird,  but  only' 
to  the  nourishment  of  the  same;  for  if  a  chickeal 
be  opened,  when  it  is  new  batched,  yon  shall  find 
much  of  the  yolk  rpnioining^.     And  it  is  needful,  that] 
biixls  that  are  bhaped  without  the  female's  womb  have 
in  the  eg^,  as  well  matter  of  noun»ihment,  as  matter] 
of  gfneratinn  for  the  body.     For  allcr  the  egg  is  laid» ' 
and  severed  from  the  body  of  the  hen.  it  hath  no 
snore  nourishment  from  the  hen,  but  only  a  quickening' ' 
heat  when  she  sttteth.     But  beasts  and  men  need  I 
not   the  matter  of  nourishment  within  thcmselvesti 
because  they  are  shaped  witliin  the  womb  of  tfa^j 
female,  and  arc  nourished  continually  from  her  body.] 

Esperimtnts  in  consort  touching  sympathy  and  arp, 
tipathyfor  medicinal  use. 

9o.  It  is  an  inveterate  and  received  opinion,  tbaij 
cantharides  applied  to  any  part  of  the  body,  toudij 
the  bladder  and  exulcerate  it,  if  they  stay  on  long. 
It  is  likewise  received,  that  a  kind  of  stone,  whidt 
they  bring  out  of  the  West^Indies,  bath  a  peculiar] 
force  to  move  gravel,  and  to  dissolve  the  stone :  in-j 
somuch,  as  laid  but  to  the  wrist,  it  hath  so  forcibly  | 
sent  down  gravel,  as  men  have  been  glad  to  remove  1 
it,  it  was  so  violent. 

96.  It  is  received,  and  confirmed  by  daily  experi- 
ence, that  the  ijoles  nf  the  feet  have  great  affinity ' 
with  the  head  and  the  mouth  of  the  stomach;  as  w«j 
see  going  wet-shod,  to  those  that  use  it  not,  affectethj 
both  :  applicAtions  of  hot  powders  to  the  feet  attenu* 
ate  first,  and  aUer  dry  the  rheum:  and  therefore  ttj 
l^ysician  that  would  I>e  mystical,  prescribeth,  for  the] 
cure  of  the  rheum,  that  a  man  ^ould  walk  contini 
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ally  upon  a  camomUe-aUey ;  meaning',  that  he  should 
put  camomile  within  his  sr>cks.  Likewise  pig;eon5 
bleeding',  applied  to  the  soles  of  the  feet,  case  the 
head :  and  soporiferous  medicines  apjdied  unto  them, 
provoke  sleep. 

97.  It  seemeth,  that  as  ttie  feet  have  a  sympathy 
with  the  head,  so  the  wrists  and  bands  have  a  sym- 
patliy  with  the  heart :  we  see  the  affects  and 
passions  of  tlte  heart  and  spirits  are  notably  disclosed 
by  the  pul^ :  and  it  is  oflen  tried,  that  juices  of 
stock -gilly- flowers,  rose-campian,  garlick.  and  other 
things,  applied  to  the  wrists,  and  renewed,  have 
cured  long  agues.  And  I  conceive,  that  washing 
with  certain  liquors  the  palms  of  the  hands  doth 
much  good :  and  tliey  do  well  in  heats  of  agues,  to 
hold  in  the  hands  eggs  of  alabaster  and  balls  of 
crystal. 

Of  these  things  we  shall  speak  more,  when  we 
handle  tlic  title  of  sympathy  and  antipathy  in  the 
proper  place. 

Experiment  solitary  touching  the  secret  processes 
of  nature. 

98.  Trk  knowledge  of  man  hitherto  hath  been 
determined  by  the  view  or  sight ;  so  that  whatsoever 
is  invisible,  either  in  respect  of  the  fineness  of  the 
body  itself,  or  the  smallness  of  the  parts,  or  of  the 
subtilty  of  the  motion,  is  little  inquired.  And  yet 
tliese  be  the  things  that  govern  nature  principally ; 
and  without  which  you  cannot  make  any  true  ana- 
lysis and  indication  of  the  proceedings  of  nature. 
The  spirits  or  pneumaticals,  that  are  in  oil  tangible 
bodies,  are  scarce  known.  Sometimes  they  take 
them  for  vacuum ;  whereas  they  arc  the  most  active 
of  bodies.  Sometimes  they  take  them  for  air ;  from 
whidi  they  differ  exceedingly,  as  much  as  wine  from 
water;  and  as  wood  from  earth.  Sometimes  they 
will  have  them  to  be  natural  heat,  or  a  portion  of  the 
clement  of  fire ;  whereas  some  of  them  are  crude  and 
cold.  And  sometimes  they  will  have  them  to  be 
the  virtues  and  qualities  of  the  tangible  parts  which 
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th«7  see;  whcretts  tfaey  an  things  by  themselrei*] 
And  then,  u-ben  they  come  to  pluits  and  livui^ 
turcs,  they  call  tliein  noula.  '  And  snch.  snpo&Ul 
speculations  ther  hare ;  like  prospectms,  thmt  ^e«rj 
thin^  inu  ard,  when  they  are  but  paintinps.  Neitl 
is  tlui  a  qairstion  of  words,  but  in£uicely  material  ii 
natvK.  For  spirits  are  nothing  el»e  but  a  natural  | 
body,  i-ariBt'd  to  a  proportion,  and  included  in  the 
tangible  ptirts  of  twdies,  as  in  an  inte^iment.  And 
they  be  no  lixs  dinering  oiie  from  the  other,  than  tliftl 
dense  or  trmgible  parts ;  and  they  are  in  aJl  tangiMc.] 
bodies  whatsot-ver.  more  or  leas ;  and  they  are  ne«r 
almost  at  rest :  and  Irani  tbem,  and  their  uiotions, 
principally  )uoceed  arefiictiou,  cnUi<|uatiun,  cuncoo^ 
tion,  inaturabon,  putrefaction,  vivificatiun,  and  moit 
of  the  effects  of  nature  :  for,  as  we  have  fibred  them 
in  our  Sajucntia  veterum,  in  the  fable  of  Proserpina, 
you  shall  in  the  infernal  re^inent  hear  little  doings  of  | 
Pluto,  hut  moHt  of  Proserpina:  for  tangible  [wrta  in 
bodies  nrc  !<tupid  thin^;  and  tho  spirits  do  in  effect 
all.  As  for  the  differences  of  tangible  parts  in 
bofics.  the  industry  of  the  cheiniats  hath  given  some- 
Ught,  in  discerning  by  their  separations  the  oily,  crude, 
pore,  iropure.  fine,  pmss  parts  of  bodies,  iftiui  the 
like.  And  the  {thysicians  are  content  to  acknow- 
ledp^,  that  herbs  and  drags  have  diirers  parts;  aa 
that  opium  hath  a  stupefactivc  part,  and  n  heating 
pajt ;  the  one  raoving^  sleep,  the  otha*  a  sweat  fciUow* 
ing ;  and  that  rhubarb  huth  purging  part^,  and  astrin- 
gent parts,  etc.  Hut  this  whole  inquiiotion  is  wrakiy 
and  negUgeatly  hnodk^d.  And  for  tlie  aiore  subtle 
differences  of  the  minute  parts,  and  the  posture  of  j 
them  in  the  body,  which  also  hath  great  efifectSf  tbey 
are  nnt  at  all  tmiehed  :  as  for  the  niotiDns  of  the 
nirmitc  ported  bodies,  wbidi  do  so  great  effecta, 
they  have  not  heonob«eiTcd  at  all ;  because  they  are 
invisible,  and  incur  nut  -to  the  eye ;  but  yet  they  are 
to  be  det»rebPiided  by  experience :  as  Democrttns 
aald  weU,  ^^tm  they  char^  him  to  hold,  that  the 
^oiW  trM^liKMiB'of  t»uch  little  motes,  as  were  seen  in 
^tlw-  ihxii-Aft^mM,Baith  he.  nece4titate  ratmustt  er- 
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p€rUnti<t  esse  corvoincitur :  atomum  emm  nemo  utu 
quam  vidit.  And  therefore  tbe4iUDidiin  the  parts  of 
solid  bodies,  when  they  are  coTftpressed,  which  is  tbfe 
cause  of  all  flight  of  bodieK  through  the  air,  and.  of 
other  mechanical  ination!^,  as  hath  Itec n  partly  touched 
before,  and  Nhall  be  throughly  handled  in  due  place. 
is  not  seen  at  all.  But  neverthelcsR,  if  you  know  it 
not,  or  inquire  it  not  attcntircly  and  diligently,  you 
shall  never  he  able  to  discern,  and  rnucli  iess  to  pro- 
duce, a  number  of  mechanical  motions;  Again,  an  to 
the  motions  corporal,  within  the  inclosnres  ef  bodies, 
whereby  the  effects,  wliich  were  mentioned  before, 
pass  betircen  the  spirits  and  tlic  tangible  parts,  which 
are  arctacUon,  cotli(|uation,  concoction,  maturation. 
etc-  they  are  not  at  all  haudled.  But  they  arc  put 
off  by  the  names  of  nrtues,  and  natures,  and  actions, 
and  passions,  and  such  other  logical  words. 

Experiiuent  solitary  touching  the  power  of  heaf, 

99-  It  is  certain,  that  of  all  powers  in  nature  heat 
is  the  chief;  both  in  the  frame  of  nature,  and  in  the 
works  of  art.  Certain  il  is  likewise,  that  the  ellects 
of  heat  are  most  advanced,  when  il  worketh  upon  a 
body  n-ithout  loss  or  dissipation  of  the  matter ;  for 
that  ever  betrayeth  the  account.  Aiul  therefore  il 
is  true,  tliat  the  power  of  heat  is  best  perceived  in 
distillations  which  are  i)erformed  in  cliwe  \-es8els  and 
receptacles.  But  yet  there  is  a  higher  degree ;  for 
Ijowsoever  distillations  do  keep  the  body  in  cells 
Wid  cloisters,  withmit  going  nlrrnad,  yet  they  give 
space  unto  bodies  to  turn  into  vapour  ;  to  return  into 
liquor;  and  to  separate  one  i part  from  another.  So 
-to<  nature  doth  expatiate,  although  it  luith  not  full 
JttMVty :  whereby  the  true  and  ultime  operations  of 
4i^t  are'nol  attained.  Bat  if  bodicfi  may  be  altered 
"by  heat,  and  yot  no  such  reciprocntifm  of  rarefaction, 
ami  of  condensation,  and  of  separation,  admitted  ;  then 
it  b  like  that  this  Proteus  of  matter,  being  held  by  the 
sleeves,  will  turn  and  change  into  many  metamor- 
phoses. Take  therefore  a  square  vessel  of  iron,  in  form 
of  a  cube,  aud  let  it  have  guod  thick  and  strung  sidey. 
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Put  into  it  a  cube  of  wood,  that  may  ^11  it  as  dose  as 
may  be  ;  and  let  it  have  a  cover  of  iron,  as  strong-  ati 
least  as  the  sides ;  and  let  it  be  well  luted*  after  th^J 
manner  of  the  chemists.  Then  place  the 
within  burning  coals,  kept  quick  kindled  for 
few  houre  space.  Then  take  the  vessel  from  the  fire^  \ 
and  take  off  the  cover,  and  sec  what  is  become  of  the ; 
wood.  I  conceive,  that  since  all  inflammation  andj 
evaporation  are  utterly  prohibited,  and  the  body  stiU 
turned  upon  itself,  that  one  of  these  two  effects  nill 
follow:  either  that  the  body  of  the  wood  wiU  be 
turned  into  a  kind  ot  amalgatna^  as  the  chemists  call 
it,  or  that  the  finer  part  will  be  turned  into  air,  and 
the  grosser  stick  as  it  were  baked,  and  incrustate 
upon  the  sides  of  the  veijsel,  being  become  of  a  denser 
matter  than  the  wood  itself  crude.  And  for  another 
trial,  take  also  water,  and  put  it  in  the  like  vesselp 
stopped  as  before ;  but  use  a  gentler  heat,  and  remove 
the  vessel  sometimes  from  the  fire ;  and  again,  after 
some  small  time,  when  it  is  cold,  renew  the  heat- 
ing of  it  -f  and  repeat  this  alteration  some  few  times  : 
and  if  you  can  once  bring  to  pass,  that  the  water* 
which  is  one  of  the  sin\plest  of  bodies,  be  changed 
in  colour,  odour,  or  taste,  after  the  manner  of  com- 
pound bodies,  you  may  be  sure  that  there  is  a  great 
work  wrought  in  nature,  and  a  notable  entrance 
made  into  strange  changes  of  bodies  and  productlonB ; 
and  also  a  way  made  to  do  that  by  fire,  in  small  time» 
which  the  sun  and  age  do  in  long  time.  But  of  the 
admirable  effects  of  this  distillation  in  dose,  for  so 
we  will  call  it,  which  is  like  the  wombs  and  matrices 
of  living  creatures,  where  nothing  expireth  nor  se- 
parateth,  we  will  speak  fully,  in  the  due  place ;  noC 
that  we  aim  at  the  making  of  Paracelsus's  pygmies, 
or  any  such  prodigious  folUes ;  but  that  we  know  the 
effects  of  beat  will  be  such,  as  will  scarce  fall  under 
the  conceit  of  man,  if  tlie  force  of  it  be  altogether 
kept  in. 
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Ejfperlment  solitary  touching  the  impossibiHty  of 
annihilation, 
100.  Therf,  is  nothing  mope  certain  in  nature  than 
that  it  is  ini|)ossible  for  any  bwly  to  be  utterly  anni- 
hilated ;  Iiut  that  as  it  was  the  work  of  the  oinnipo- 
tenry  of  Goil  to  make  somewhat  of  notliing-,  so  it  rc- 
quireth  tlie  like  omiiipotenc}'  tu  turn  somewhat  into 
notliing-.  And  therefore  it  is  well  said  by  an  ob- 
scure writer  of  the  sect  of  the  chemists,  that  there 
is  no  such  way  to  effect  the  strange  transmutations 
of  fjodies,  as  to  endeavour  and  urge  by  all  means  the 
reducing  of  them  to  nothing.  And  herein  is  con- 
tained also  a  great  secret  of  preservation  of  bodies 
from  change ;  lor  if  you  can  prohibit,  that  they  neither 
turn  into  air,  because  no  air  cometh  to  them ;  nor 
go  into  the  bodies  adjacent,  because  they  are  utterly 
hcterogeneal ;  nor  make  a  round  and  circulation 
within  themselves ;  they  will  never  change,  though 
they  be  in  their  nature  never  so  perishable  or  mutable. 
We  see  how  flics,  and  spider?,  and  the  like,  get  o  se- 
pulchre in  amber,  more  durable  than  the  monument 
and  embalming  of  the  body  of  any  king.  And  I  con- 
ceive the  like  will  he  of  bodies  put  into  quicksilver. 
But  then  they  must  be  but  thJn,  as  a  leaf,  or  a  piece 
of  paper  or  parchment ;  for  if  they  have  a  gi-eatcr 
crassitude,  they  will  alter  in  their  own  body,  though 
they  s]>end  not.  But  of  this  we  shall  si»eak  more 
when  we  handle  the  title  of  conservation  of  bodies. 
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^B      Experiments  in  consort  touching  Mutic. 

Music,  in  Che  pi-acUce,  hath  been  wcU  pursued, 
aod  io  good  variety;  hut  in  the  theory,  and  espedaDy, 
in  the  yielding  of  the  causes  of  the  practK,  very 
wealdy;  being  reduced  into  certain  myatjcftl  subtiltie^ 
of  no  use  and  not  much  truth.  AVe  shall,  tbere&re^- 
alter  our  manner,  join  the  contemplative  and  actire 
part  tugether. 

101.  Ali.  sounds  are  eitlier  musical  sounds,  wluch, 
we  call  tones;  whereuntu  tliere  may  Ik  an  liarmonvw 
wliicb  sounds  are  ever  equal ;  as  siug^ing,  ttie  sound* 
of  stringed  and  \nnd  uuitnunentA,  tJie  ringing  of  Iiellv ! 
etc.  or  imiuusical  sounds,  wluch  are  ever  unequal; 
such  as  arc  the  voice  in  speaking,  all  whisperings,  al^ 
voices  of  beasts  and  birds,  except  they  be  sn^Ofp- 
hirds,  oU  percussions  of  stones,  wood,  parchmen) 
skins,  as  in  drums,  and  infinite  others. 

lOS.  Tiic  sounds  that  produce  tones,  ai\e  ever  flnoi 
sach  Ixxlies  as  are  in  their  parts  and  [tores  equal; 
well  as  the  sounds  theniselves  arc  equal;  and  such  arqrl 
the  percassious  of  metal,  as  in  bells ;  of  glass,  as  in  thft;] 
fillippiiig  of  a  drinking  gloss ;  of  air,  ns  in  mens  voices 
whilst  they  sing,  in  pipes,  whistles,  organs,  stringed 
instruments,  etc.  and  of  water,  as  in  the  nightingale 
pipes  of  regals,  or  organs,  and  other  hydraulics ;  which 
the  ancients  had,  and  Nero  did  so  much  esteem,  but 
are  now  lost.  And  if  any  man  think,  that  the  string 
of  the  Iww  and  the  string  of  the  viol  arc  neither  of 
them  equal  bodies,  and  yet  produce  tones,  he  is  in  an 
error.  For  the  sound  is  not  created  between  the  bow 
or  plectrum  and  the  string ;  but  between  the  string 
and  the  air ;  no  more  than  it  is  between  the  finger  or 
quill,  and  the  string  in  other  instruments.    So  there 
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lire,  in  «fiect,  but  three  percuNfioDs  tlial  erente  (Mies] 
pcrcusnoihs  of  inpUUs^  cuaiprebendtni^  f^ass  and  tho 
tike,  pcrcu^ion»  «€  air,  and  percu^tons  of  watt^. 

lu:i.  Th£  diapa»on  or  eight  vn  rousic  is  \ht  sweet- 
est cooGord*  m  ko  much  as  it  is  in  effeet  an  udlsod  ;  as 
we  tee  in  lutes  that  are  stmng*  in  the  bflse  stiin^  with 
two  string  OIK'  £hi  tight  above  another ;  which  ntakA 
lut  as  oike  sound.  And  every  eighth  note  in  asceut, 
as  frum  ei^ht  to  fiHieen*  from  fHWn  to  twent}'-tir<>i 
and  su  in  injini/urn,  are  iHit  ^cak-a  uf  iliapasou.  Tha 
cause  is  daik,  a»U  Uattii  uot  beeit  reudred  hj  any ;  tad 
therefore  would  he  Jietter  oouteinplHted.  It  iteerneth 
Ibat  air,  whidi  in  tbe  mtbjuct  ut'  ^tOuiids.  in  sbuods  Uiat 
are  not  tones,  whidi  are  all  unef{ual,  as  hatli  been 
said,  admitteth  inoch  variety  ;  let  h¥  »ee  in  the  voicei 
of  living-  creiitures;  and  Ukewise  in  the  voiee*  of  at* 
Tend  men,  for  we  are  capable  to  diHeem  aeveral  men 
by  tlieir  vnices,  aiHl  in  the  c(»nju)?ation  of  lettcrsi 
whence  articulate  souiklfi  proceed;  whtL-h  of  all  others 
are  moi^t  various,  Bui  in  the  souiidv  which  we  caU 
tones,  that  are  ever  equal,  the  air  is  not  al>le  tt)  cast 
itsctf  into  any  sudi  variety  ;  but  is  Ksrced  to  recur  intu 
one  and  the  same  posture  or  figure,  only  diflerisg  in 
greatness  and  smaUness.  So  we  see  figures  may  be 
made  of  lines,  crooked  and  straight,  in  infinite  variety* 
whcPe  there  is  inequaHty ;  but  cjrclesij  or  mjuares,  or 
trian^es  oquilateral,  whith  atr;  all  fij^res  of  6pial 
lines,  caa  difler  but  iu  greater  or  lesser. 

104.  It  is  to  be  noted,  the  riither  lest  any  man 
sliotild  think,  that  there  is  any  tiling  in  this  number 
of  eij^ht,  to  create  the  diapuM)!),  that  this  Computation 
of  eight  is  a  thing  ratlK-r  receivedt  tlian  any  true  coni' 
putatlon.  For  a  trtie  eompuiatiun  ou^ht  ever  to  b6 
by  di&trilHition  into  eijual  pnitiou^.  Now  there  bein- 
terveitient  in  the  rise  of  eight,  in  totK^,  two  bceinolH 
or  hitir  notes ;  so  as  if  yon  divide  the  tones  equally, 
the  tii^H  is  hut  seven  wholt>  and  e(|irai  notes;  and  if 
yon  subdivide  thilt  into  faalf^-notett,  as  it  is  in  tbe  stops 
of  a' lute,  it  makelh  the  nurtihw  of  thirteen. 

lOo.  Vkt  this  is  true,  tbjit  in  the  ordinary  rises 
aud  taUs  of  the  vcnce  of  man,  not  measuring  the  tone 
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by  wliole  note^,  and  half-not«s,  which  is  the  equal 
measure,  tlicre  fall  out  to  be  two  becnioUs,  as  hath 
been  satd,  between  the  unison  and  the  diapason :  and 
this  var)'ing  is  natural.  For  if  a  man  would  endea- 
vour to  raise  or  fait  his  voice,  stiU  by  half-notes,  like 
the  stops  of  a  lute;  or  by  whole  notes  alone  without 
hait's,  as  far  as  an  eight ;  he  will  not  be  able  to  frame 
bis  voice  unto  it.  Which  sheweth,  that  after  every 
three  whole  notes,  nature  requireth,  for  .ill  harmonical 
use,  one  halt-note  to  be  interposed. 
•  106.  It  is  to  be  considered,  that  whatsoever  virtue 
IS  in  nunil>ers,  for  conducing  to  concent  of  notes,  is 
rather  to  btr  as(Til>ed  to  the  ante-numlKT,  than  to  the 
entire  number ;  ns  namely,  that  the  sound  retumeth 
al^r  six  or  after  twelve ;  so  that  the  seventh  or  the 
thirteenth  is  not  the  matter,  but  the  sixth  or  the 
twelfth ;  and  the  seventh  and  the  thirteenth  are  but 
the  Hmiti  and  boundaries  of  the  return. 

107.  Thk  concords  in  music  whieh  nre  perfect  or 
semiperfcct.  between  the  unison  and  the  diniiason, 
arc  the  fifth,  which  is  the  most  perfect;  the  third 
next ;  and  the  sixth,  which  is  more  hai'sh :  and,  ns 
the  ancients  esteemed,  and  so  do  myself  and  some 
ot?icr  yet,  the  fourth  which  they  call  diatessaron.  As 
for  the  tenth,  twelfth,  thirteenth,  and  so  in  injimtum^ 
they  be  but  recurrences  of  the  former,  vix.  of  the' 
third,  the  fifth,  and  the  sixth;  being  an  eight  re 
spectively  from  tlieiii. 

lOS.  For  discords,  the  second  and  the  seventh  are' 
of  all  others  the  most   odious,  in  hanuony.  to  the 
sense ;  whereof  the  one  in  next  alwve  the  uni-son,  the 
otlier  next  under  the  diapason :  which  may  shew,  that 
harmony  requireth  a  competent  distance  of  notes. 

109.  In  harmony,  if  Ihert*  be  not  a  discfird  to  the 
base,  it  doth  not  disturb  the  hannony,  though  there  be  i 
a  discord  to  the  higher  parbt;  so  the  discord  lie  not  of] 
the  two  tliat  are  odious ;  and  therefore  the  ordinary 
concent  of  four  parts  consisteth  of  an  eight,  a  fiflti; 
and  a  tliird  to  the  base;  but  that  fifth  is  a  fourth  to 
the  treble,  and  the  third  is  a  sixth.  And  the  eau«;  is 
for  tliat  the  hase  striking  more  air,  dotb  overcome  and 
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droHii  the  trtble,  unless  the  discord  be  very  odimi*; 
and  so  hideth  a  small  imperfection.  For  we  see,  that 
in  one  of  the  loner  string  of  a  lute,  tht^re  soumleth 
not  the  sound  of  the  treble,  nor  any  jnixt  sound,  but 
only  the  sound  of  tlic  base. 

ItO.  We  have  no  music  of  quartcr-notps;  anti  it 
may  lie  they  ai-e  not  capable  of  harmony :  for  ul-  sen 
the  half-notes  Uiemselves  do  but  interpose  sometimes. 
Nevertheless  we  have  some  slides  or  ixlishes  of  the 
voice  or  strings,  as  it  were  continued  without  notes, 
from  one  tone  to  another,  rising'  or  falling,  which  are 
delightful. 

111.  The  causes  of  that  which  is  pleasing  or  in- 
grate  to  the  hearing,  nmy  receive  light  hy  that  which 
is  pleasing  or  ingrat*;  to  the  sight.  There  be  two  things 
pleasing  to  the  sight,  leaving  pictures  and  shapes 
aside,  which  are  but  secondary  objects ;  and  please  or 
displease  hut  in  memory;  these  two  are  colours  and 
order.  The  pleasing  of  colour  symboUzeth  with  the 
pleasing  of  any  single  tone  to  the  ear:  but  tJie  pleas- 
ing of  order  doth  symbolize  with  harmony.  And 
therefore  we  see  in  garden-knots,  and  the  Ireta  of 
houses,  and  all  equal  and  well  answering  figures,  as 
globes,  pyramids,  cones  cylinders,  etc.  how  they 
please;  whereas  unequal  Hgures  are  hut  deformities. 
And  both  tliese  pleasures,  tJiat  of  the  eye,  and  that 
of  the  ear,  are  but  the  effects  of  equality,  good  pro- 
portion, or  correspondence  :  so  that,  out  of  question, 
equality  and  correspondence  are  tlie  causes  of  liar* 
mony.  But  to  fmd  tlie  proportion  of  that  corre- 
spondence, is  more  abstruse;  whereol'  notwithstand- 
ing we  shall  speak  somewhat,  when  we  handle  tones, 
in  the  genend  en<|uu'y  of  sounds. 

112.  Tones  are  not  so  apt  altogether  to  procure 
sleep  as  some  other  sounds;  as  the  wind,  the  purling 
of  water,  humming  of  bees,  a  sweet  voice  of  one  that 
readeth,  etc.  The  cause  whereof  is,  for  that  tones, 
because  they  are  equal  and  slide  not,  do  more  strike 
and  erect  the  sense  than  the  other.  And  overmuch 
attention  hindereth  sleep. 

US*  There  be  in  masic  certain  figures  or  tropes, 
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almost  aj^reeing  with  the  figures  nf  rhetoric,  and  with 
the  affections  of  tlie  mind,  and  other  sensci.  Fbsl^ 
the  division  and  quavering,  which  please  «)  miieh  in 
music,  have  an  agreement  with  the  glittering  of  lights 
as  the  moon-beams  plajing  \\\ym\  a  ware.  Again^ 
the  fellinp  from  a  dificoiri  to  a  conivjrd,  which  maketh 
great  sweetness  in  music,  hath  an  agreement  wilh  the 
affections,  which  are  reintegrated  to  the  better,  after 
some  disHkes ;  it  agreeth  also  with  the  taste,  whidi 
is  soon  glutted  with  th»t  which  Is  sweet  alone.  The 
sliding  from  the  close  or  cadence,  Imth  an  agreement 
with  the  figure  in  rhetoric,  which  they  call  ftrater 
e.vpcctatum ;  for  there  is  a  pleasure  even  in  bii'ing 
deceived.  The  re|>orts,  and  ftjgo*,  have  an  agreo^ 
ment  with  the  figures  in  rhftoric.  of  pei«'tition  and 
traduction.  The  triplas.,  and  changing  of  times,  har*. 
■B  agreement  with  the  rhangen  of  nintinns;  as  when 
galliard  time,  and  measure  time,  arc  in  the  medley  of] 
one  dame. 

'    114.  It  hath  been  anciently  held  and   obsn^red^j 
that  the  sense  of  hesring,  and  tlie  kinds  of  miisjcv 
have  most  operation  u|U)n  manners ;  as,  to  encnurage 
men,  and  make  them  warlike;  to  make  tliem  soft' 
and  eifenunate',  to  make  them  gritve;  to  make  theq|i 
light;  CO  make  them  gentle  and  hiotined  to  pity,  ett\ 
The  cause  is,  for  that  the  sense  of  hearing  striketli ' 
(be  spirits  more  itiunetlintely  than  tl»e  other  senses; 
and  more  incoi^re&lly  than  the  smelling;  for  thtj 
sight,  taste,  and  fwKng,  have  their  w^ns  not  ^T  99\ 
present  and  ininudiate  acccwt  to  the  siririls,  ss  the 
bearing  hath.     And  as  for  the  smelliiig,  wltich  io*J 
deed  worketh  alw)  iraroediately  upoi>  the  spirits, 
is  forcible  while  the  object  remaineth,  it  is  with  a 
communication  of  tl>c  breath  or  vapour  of  thc^  olyectj 
odorate ;  but  harmony  entering  easily,  and  miiigli^j 
not  at  ail,  and  coming  with  a  manifest  motion,  dolh 
by  custom  ol'  uftcn  aift'Cting  the  spirits,  and  putting. 
tfacm  into  one  kind  of  pofctiirc,  alter  not  a  little  thej 
nature  of  the  sjiirits,  even  when  tlw  objei't  is  remoredki 
And  theivfore  we  see,  that  times  and  aire,  even  in 
tiw|r  own  natax^  luve  in  1ibemselve»  some  affinity 
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with  the  afTections ;  as  there  be  merry  Uines,  dolefiil 
tunes,  solemn  tunes;  tunes  inclining  mens  minds  to 
pity ;  warlike  tunes,  etc.  So  na  it  is  no  marTcl  if  they 
•Iter  the  spirits,  considering  that  tunes  have  a  predis- 
podtion  to  the  motion  of  the  spirits  in  themselvei. 
But  yet  it  hath  been  noted,  that  tliough  this  variety 
of  tnnes  doth  dispose  the  spirits  to  vmiety  of  passions, 
conform  unto  them,  yet  generally  music  ieedeth  that 
disposition  of  the  spirits,  which  it  finJeth.  We  see 
also,  that  several  aire  and  tunea  do  please  several 
nations  and  persons,  according  to  the  sympathy  they 
have  with  their  spirits. 

Experiments  in  consort  touching  jtounds  ;  and ^rst 
touching  the  iwUity  and  entity  of  sounds. 

•  PinsPECTivE  hath  l>eeri  with  some  diligence  en- 
quired ;  and  so  hath  the  nature  of  sounds,  in  some 
Bort,  as  far  as  conccmeth  music;  but  the  nature  of 
Bounds  in  general  hath  been  superficially  observed.  It 
is  one  of  the  subtilest  pieces  of  nature.  And  besides, 
I  practise,  as  I  do  advise;  which  is,  after  long  en- 
quiry of  thiii^  immersed  in  matter,  to  interpose  some 
subject  which  is  immateriate,  or  less  materiate ;  such 
as  this  of  sounds;  to  the  end,  that  the  intellect  may 
be  jiectified,  and  become  not  partial 
.'  115.  It  b  first  to  be  considered,  wliat  great  mo- 
tions there  are  in  naltue,  wliicJt  pass  without  sound 
or  noise.  The  henTens  turn  about  in  a  most  rapid 
motion,  without  noise  to  us  percdved ;  though  id 
some  dreams  tJiey  have  been  said  to  mafce  an  eiiccl- 
lent  music.  So  the  motions  of  the  comets,  and  fiery 
meteorSf  as  sielta  cadentj  etc.  yield  no  noise.  And  if 
it  be  thnui^ht,  that  it  i?  the  groatnes^  of  distance  froni 
ns,  whereby  the  sound  cannot  be  lieard  ;  we  see  thai 
lightnings  ami  coniscations,  whidi  are  near  at  haotf, 
yield  no  sounrl  neither;  and  yet  in  all  these,  there  is 
a  percussion  and  division  of  the  air.  The  winds  in 
the  npper  rc^on,  which  move  the  clouds  above. 
which  we  call  the  rack,  and  are  not  perceived  below. 
pass  without  noise.  The  lower  winds  in  a  plain,  ex- 
cept ihty  be  strong,  make  no  noise ;  but  amongst  trce< 
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the  noise  of  siich  winds  wiU  be  perceived.  And  the 
winds,  generally,  when  they  make  a  noise,  do  ever 
make  it  unequally,  rising*  and  falling,  and  sometimes, 
when  they  are  vehement,  trembliitg  at  the  height  of 
tbeii'  blast.  Itain  or  bail  fallinj^.  thou|;^h  veheinently, 
yieldcth  uo  uui^e  in  passing  ttu-ough  the  air,  till  it 
fall  upon  the  ground,  water,  houses,  or  the  like. 
Water  in  a  river,  though  a  &v;\i\  stream,  is  not  heard 
in  the  channel,  but  runneth  in  silence,  if  it  be  of  any 
depth;  but  the  very  stream  upon  shallows,  of  gravelp 
or  |>ebble,  will  be  bcai-d.  And  waters,  when  th«/ 
beat  ujion  the  sliore,  or  are  straitncd.  as  in  the  falls 
of  bridges,  or  are  dashed  agaiiif^t  thenis<;lves,  by  winds, 
give  a  roaring  nuisc.  Any  piece  of  timber,  or  bard 
body,  being  thrust  furwards  by  another  body  cod- 
tiguouSf  without  knocking,  giveth  no  nnse.  And  eo 
bodies  in  weighing  one  u|)on  another,  though  the 
upper  body  press  tlic  lower  body  down,  make  nq 
noise.  So  the  motion  in  the  minute  partes  of  any  solid 
body,  which  Is  the  princijial  cause  of  violent  motion, 
though  unobserved)  passeth  without  sound;  for  that 
sound  tliat  is  heard  sometimes  is  produced  oidy  by; 
the  breaking  of  the  air;  and  nut  by  the  impulsion  of 
the  parts.  So  it  is  maniii-it,  timt  wheix*  the  anteiio^ 
body  giveth  way,  as  fast  as  the  posterior  cometh  on, 
it  piaketb  no  noise>  be  the  nioLion  never  so  great  or,^ 
swill. 

/   116.  Am  open,  and  at  large,  maketh  no  noi$e.  exv 
cept  it  be  sharply  percussed ;  as  in  the  sound  of  a 
string,  where  aii*  is  percussed  by  a  hard  and  stiff. 
body,  and  w  ith  a  sharp  loose :  for  if  the  string  be  not 
strained,  it  makcth  no  noise.     But  where  the  air  ia 
pent  and  straitned,  there  breath  or  other  blowing,' 
which  carry  but  a  gentle  percussion,  Miflice  to  creats 
sound;  as  in  pipes  and  wind-instruments.     But  then 
you  must  note,  that  in  recorders,  which  go  with  a 
gentle  breath,  the  concave  of  the  piiw,  were  it  not  for 
the  fipple  that  straitueth  the  air,  mucli  more  than  th4 
simple  concave,  would  yield  no  sound.     For  as  for' 
other  wind-in.strunicnts,  they  recpiire  a  forcible  breathl, ' 
0$  trumpets,  comets,  hunters  boras,  ctc^  which  «]>? 
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peareth  by  tlie  \A^^\\x^  cheeks  of  him  Uiat  wmdeth 
them.  Organs  also  are  blown  with  a  strong  wind  by 
the  bellows.  And  note  a^u,  that  some  kind  of  wind- 
instruments  are  blown  at  n  small  hole  in  the  ade^ 
which  straitneth  the  breath  at  the  first  ciitrance;  the 
rather,  in  rcjspcrt  of  their  traverse  and  stop  above  the 
hole,  which  ptrfomieth  the  fijiplea  jKii't ;  as  it  is  s(!en 
in  flutes  and  fifes,  whidi  will  not  g^ve  sound  by  a  blast 
at  the  end,  as  recorders,  etc.  do.  Likewise  in  all 
whistling',  you  contract  the  mouth ;  and  to  make  it 
more  sharp,  men  aometiiiies  use  their  finger.  But  in 
open  air,  if  you  throw  a  stone  or  a  dart,  they  g^ive  no 
sound  ;  no  more  do  bullets,  except  they  liapi)eii  to  be 
a  little  hollowed  in  the  casting;  which  hollowness 
penneth  the  air :  nor  yet  arrows,  except  they  be  ruf- 
fled in  theii'  feathers,  which  likewise  [x?nneth  the  Mr, 
As  for  small  wMstles  or  shepherds  oaten  pipei,  they 
g^ve  a  .sound  because  of  their  extreme  slendcrness, 
wliereby  the  air  is  more  pent  than  in  a  wider  pipe. 
Again,  the  voices  of  men  and  living  creatures  pass 
throuj^h  the  throat,  which  |)cnneth  the  bi*eath.  As  for 
the  JcWh-harp,  it  is  a  sharji  percussion;  and,  besides, 
hath  the  advuuta^  of  |>enniiig^  the  air  In  the  mouth. 
117.  Solid  bodies,  if  they  be  very  softly  percussed, 
give  no  sound;  as  when  a  man  treadeth  very  solUy 
U[)on  boards.  So  cliests  or  doors  in  fair  weatlier, 
when  they  open  easily,  give  no  sound.  And  cart- 
wheels s<|ueak  not  when  they  are  h(|uoi*ed. 
.  118.  The  flame  of  tajiers  or  caudles,  thou^  it  be 
a  pwift  motion  and  breaketh  the  air,  yet  passeth 
without  sound.  Air  in  ovens,  thuugli,  no  doubt,  it 
^oth,  as  it  were»  boil  and  dilate  itself,  and  is  reper- 
cussed ;  yet  it  is  witliout  noise. 

119.  Flame  [lereussed  by  air  giveth  a  nobe;  as 
in  blowing  of  the  fire  by  bellows;  greater  than  if  the 
bellows  should  Wow  upon  the  air  itself.  And  so  likc- 
.wise  flame  jjeivussing  the  air  strongly,  as  when  flame 
wddenly  taketh  and  ojieneth,  giveth  a  noise ;  so  great 
Barnes,  while  the  one  impellelh  the  other,  give  a  bcl- 
Itiyhing  sound. 

}S0.  Thkue  is  a  conceit  runneth  abroad,  that  there 
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should  be  a  white  powder*  which  will  disdurge-  fti 
piece  without  noise ;  which  is  a  dangerous  exppri- 
meat  tf  it  should  be  true :  for  it  may  cnuse  secret  j 
murders.  But  it  secmcth  to  me  impossible ;  fbr,  if] 
the  air  pent  be  driven  forth  and  strike  the  mir  open,  it 
will  certainly  make  a  noise.  As  for  the  white  powt 
der,  if  an^  such  thing  be,  that  may  extinguish  or 
dead  the  noise,  it  is  like  to  be  a  mixture  of  petre 
and  sulphur,  without  coal.  For  petre  alone  will  not 
take  6re.  And  if  any  man  think,  that  tiie  sound  may 
be  extin^iished  or  deaded  by  discba^ring  the  pent 
air,  before  it  cometh  to  the  mouth  of  the  piece  and 
to  the  open  air,  that  is  not  probable ;  for  it  will  m^tj 
more  divided  sounds  :  as  if  you  should  make  a  cross^ 
barrel  hollon-  through  the  Ijarrel  of  a  piece,  it  may 
be  it  would  ^vc  several  sounds,  both  at  the  nose  and 
at  the  sides.  But  I  conceiTc^  that  if  it  were  pouibto 
to  brin^  to  pass,  that  therr  should  be  no  air  pent  nt 
the  mouth  of  the  piece,  the  bullet  might  fly  witM 
small  or  no  noise.  P'or  first  it  is  certain,  there  is  no' 
noise  in  the  percussion  of  the  flame  upon  the  buUet. 
Next  the  bullet,  in  piercing  through  the  air,  makeCh 
DO  noise ;  as  hath  been  said.  And  then,  If  there  be  no 
pent  air  tiiut  striketh  upon  open  air,  tliere  is  no  cause 
of  noise;  and  yet  the  flying  of  the  buUet  will  not  ha 
stayed.  For  that  motion,  as  hath  been  oil  said.  Is  in 
the  parts  of  the  bullet,  and  not  in  llie  air.  So  as  trial 
must  be  made  by  taking-  some  small  concave  of  roeta)« 
DO  more  tlian  you  mean  to  fill  with  powder,  and  lay- 
mg  the  bullet  in  the  mouth  of  it,  half  out  into  the 
open  air. 

ISl.  I  BEARD  it  affirmed  by  a  man  that  was  a  great 
dealer  in  secrets,  but  he  was  but  vairr.  that  there  WM 
a  conspiracy,  which  hiiiiscli'  hiudertKl,  to  have  killed^ 
queen  Mary,  sister  to  queen  Elizabeth,  by  a  buminf^- 
j;Uas,  when  she  walked  in  Saint  Janief^'s  park,  from 
tbe  leads  of  the  hotue.  But  thus  much,  no  doubt, 
is  true;  that  if  burning-glasses  could  ))c  brought  to 
a  great  strength,  as  they  talk  generally  of  burnings* 
gla.<u(cs  that  are  able  to  luim  n  niivy,  the  percussion 
of  the  air  alone,  by  snich  a  buming-glasS}  would  make 
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no  noise ;  nn  more  titan  is  fbuiul  in  coruscations  and 
lightnings  without  thundere. 

132.  I  srt'l'OSF,  that  imprMsinn  of  the  air  with 
sounds  flsketh  a  tini4>  to  he  conveyed  to  liic  Hmse, 
w  well  as  the  impressing  of  speries  visihle ;  or  else 
they  will  not  hv  hnard.  And  thnrciforr,  as  the  bullet 
movetli  so  swirt  that  it  is  inviHihle;  sotlm  same  switU 
nesB  of  mntirvn  makcth  it  inaudible:  for  wc  aoe,  that 
the  apprehension  of  the  eye  is  quicker  than  that  of 
the  ear. 

*>  13$.  All  eruptions  of  air,  though  small  and  sli^t, 
pive  nn  entity  of  sound,  which  we  c«U  crackling,  puf- 
Aog*,  spittiug,  etc.  as  in  bay-salt,  and  bay-leaves,  ca«t 
into  the  fire ;  so  in  diettnuta,  when  they  leap  forth  of 
Ihe  AAheK ;  so  in  green  wood  laid  upon  the  fire,  espe- 
cially nxits  ;  KO  in  candies,  that  dipil  tluine  if  they  ht 
wet;  80  in  raxping',  sneezing,  etc.  so  in  a  rose  leaf 
fathered  toother  into  the  (a>hion  of  a  puroe.  and 
bmlcen  upon  the  forehead,  or  liack  uf  the  hand^  as 
children  use. 

J^ptriments  in  consort  touchijig  production*  coiuer' 
^  vsU ion i  aud  dilution  of  sounds  i  atid  the  o^ce  of 
1.  the  air  theiein. 

"■  124.  TiiK  cause  c^iven  of  sound,  tliat  it  should  be 
an  elision  of  the  air,  whereby,  if  they  mean  any  thing, 
thry  mean  a  cuttinjfiirdividinp.nrclse  an  attenuating 
of  the  air,  is  but  a  term  ol' ignorance;  and  the  notion 
ia  but  n  catch  of  the  wit  upon  a  few  instances ;  as  the 
manner  is  m  the  philosophy  roreivcd.  And  it  is  com- 
mon «'ith  men.  that  U'  they  have  gotten  a  pretty  ex- 
pVBsskm  hy  a  word  of  art,  that  expression  goeth  cur- 
rent ;  though  it  be  eti»pty  of  matter.  This  conceit  of 
dwion  app«u«th  most  manifLitly  to  be  false,  in  that 
tile  sound  of  a  bell,  string,  or  the  like,  continueth 
meltintj  some  time  after  the  percussion ;  but  ci-aseth 
nraitvrays,  if  the  hell,  or6trin;^,l>e  touched  and  stayed: 
whereas,  if  it  were  the  elision  of  the  air  that  made  the 
Bound,  it  CLUiid  not  I»e  that  the  touch  of  the  bcU  or 
atring  should  extinijuish  so  suddenly  that  motion 
cauised  by  the  riisioa  of  the  ah*.    This  appeareth  yet 
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tnor?  tnamfestly  by  cJiiming^  with  a  hsminer  upon  the 
outside  of  a  boll :  for  the  sound  will  be  according-  to. 
the  inward  conca\'e  of  the  IjcU  ;  ivhereas  the  elision 
or  attenuation  of  the  air  cannot  be  but  only  between 
the  hammer  and  the  outside  of  tlie  bell.  So  a^n,  if] 
it  were  an  elision,  a  hroad  hammer,  and  a  bodkin; 
struck  upon  metal,  would  f^vG  a  diverse  tone,  as  well 
as  a  diverse  loudness  ;  but  they  do  not  so;  for  though 
the  sotmd  of  the  one  be  louder,  and  of  the  other 
softer,  yet  the  tone  is  the  same.  Besides,  in  echoes* 
whereof  some  are  as  loud  as  the  original  voice,  there 
is  no  new  elision,  but  a  repercussion  only.  But  that 
whiclk  convinceth  it  most  of  all  is,  that  sounds  are  ge- 
nerated whei-e  there  is  no  air  at  all.  But  ihew  and 
the  like  conceits,  when  men  have  cleared  their  under* 
standing  by  the  light  of  expericincc,  will  scatter  and 
break  up  like  a  mi»t. 

125.  It  is  cei-tain,  that  sound  is  not  produced  at 
the  first,  but  with  some  lucalmotioD  of  thcairrorilaine, 
or  some  other  medium ;  nor  yet  without  some  rc^ 
aistancc,  either  in  the  air  or  the  body  percussed.  For 
if  there  be  a  mere  yielding  or  cession,  it  produceth  no 
sound ;  as  hath  been  said.  And  therein  sounds  difler 
from  lltjht  and  colours,  which  \wtss  through  the  air,  or 
other  bmlies,  h  illiout  any  local  motion  of  the  air ; 
either  at  the  first,  or  after.  But  you  must  attcntiveljr 
distinguish  between  tiie  local  motion  of  tl»e  air,  whicli 
is  but  vch'tculum  causiCt  a  carrier  of  the  sounds,  and 
the  sounds  themselves,  conveyed  in  the  air.  For  u 
to  the  former,  we  see  manifestly,  that  no  sound  ts 
produced,  no  not  by  air  itself  against  other  air,  as  in 
organs,  etc.  but  with  a  perceptible  blait  of  the  air; 
and  with  some  resii<tance  of  the  air  stnicken.  For 
e^en  all  speech,  which  is  one  of  the  gentlest  motiona 
of  air,  is  with  expulsion  of  a  little  breath.  And  all 
pipes  have  a  blast,  as  weQ  as  a  sound.  We  see  also 
manifestly,  that  sounds  are  carried  with  mnd :  and 
therefore  sounds  will  be  heard  further  with  the  wind. 
than  iigain»t  the  wind  ;  and  likcwi.se  do  rise  and  fid] 
with  the  intension  or  ivmisslou  of  the  wind.  But 
for  the  impression  of  the  sound,  it  is  quite  another 
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ibliig*,  and  Is  utterly  without  any  local  motion  of  the 
air.  perceptible ;  and  in  that  resembleth  the  species 
visible  :  for  after  a  man  hath  lured,  or  a  bell  is  rung, 
we  cannot  discern  any  perceptible  motion  ai  all  in  tlie 
air  along  as  the  sound  gocth :  but  only  at  the  fu^ 
Neither  doth  the  wind,  as  far  as  it  carrieth  a  voice, 
with  the  motion  ihei-eof,  confound  any  of  the  delicate 
and  articulate  figurations  of  the  air,  in  variety  of 
words.  And  ifa  man  speak  a  good  loudness  against 
the  flame  of  a  candle,  it  wiU  not  make  it  ti*emble 
much ;  though  most  when  those  letters  ai'e  pronounced 
which  contract  the  mouth ;  as  F,  S,  K,  and  some 
others.  But  gentle  breathing,  or  blowing  without 
speaking,  will  move  the  candle  far  more.  And  it  is 
the  more  probable,  that  sound  is  without  any  local 
motion  of  the  air,  because  as  it  diffV-reth  from  the 
fnght,  in  that  it  needcth  a  local  motion  of  the  air  at 
first;  so  it  jxirnlldcth  in  so  many  otlier  things 
with  the  sight,  and  radiation  of  tilings  risible;  which, 
without  all  question,  induce  no  local  motion  in  the 
air,  as  hath  been  said. 

laG.  Nevkrtheless  it  is  true,  tliat  upon  the 
noijie  of  thunder,  and  great  ordnance,  glass  windows 
will  shake ;  and  fishes  are  thought  to  be  frayed 
with  the  motion  caused  by  noiae  upon  the  water.  But 
tliese  effects  are  from  the  local  motion  of  the  air, 
which  is  a  coiicr_nnitant  of  the  sound,  as  hath  beeo 
said,  and  not  fntni  the  sound. 

IS7.  It  hath  been  anciently  reported,  and  is  still 
received,  that  extreme  applauses  and  shouting  of 
people  ossentblcd  in  great  nudtitiides,  have  so  rarified 
and  broken  the  air,  that  birds  flying  over  have  fallen 
down,  the  air  being  not  able  to  support  them.  And 
it  is  ijelifved  by  some,  that  great  ringing  of  bells  in 
populous  cities  lintli  chased  away  thunder ;  and  also 
dissipated  pestilent  air :  all  whlcb  may  Ix'  also  from 
the  concussion  of  the  air,  and  not  from  the  sound. 

13H.  A  VERY  greatsound,  near  hand,  hath  slrncken 
many  deaf;  and  at  the  instant  they  liave  found,  as  it 
were,  the  breaking  of  a  skin  or  parchment  in  their 
mr':  and  myself  standing  neiur  one  that  lured  loud 
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aiid  shnii,  bad  sudUetU/  aa  offence,  a»  if  somewlurt 
had  biukeii  or  been  dislocated  in  oiy  ear;  andimroe- 
dialely  after  a  loud  riii^JQj(,  uot  an  oidinaiy  singi 
ing  ur  lussuig,  but  far  luudcr  vul  diiferinj;,  so 
1  feared  some  deafness.     But  al\er  some  half  quarter 
of  an  hour  it  vaoisfaoiL     Tliis  elfect  niay  be  truly  ro- 
furred  unto  the  souwi:  for,  as  U  couiiuonly  rcceived^i 
an  avtT>[>ot.eut  object  doth  desU'oy  the  Geumi  ^aA^ 
spiritual  specius,  boUt  visible  and  audible,  will  worlfrj 
upon  the  s£-Qsorii.'s.  tliougb  Ifaey  move  itoi  any  otb£9 
body. 

129.  In  dilation  of  sounds,  the  inrlnmire  of 
preservetb  tbtiin,  and  causeth  tliem  to  be  lieard  fartlter* 
And  we  fmd  in  rolls  of  parchment  ox  trunks,  the  moutt» 
bcutg  kid  to  tlie  one  end  of  tlw  roll  of  parchment  ov 
trunk,  and  the  ear  to  the  other,  the  sound  is  lieard 
Biucfa  farther  than  in  the  open  air.  The  caude  is,  fij» 
that  the  sound  speudeth,  and  is  dlf&ipatcdin  theopeil^ 
air ;  but  in  such  concaves  it  is  conserved  and  con* 
tracted.  So  also  in  a  piece  of  ordnance,  if  you  q>eak 
in  the  toucli-holc,  and  another  lay  hid  ear  to  the  mouth 
of  Uie  piece,  the  suuud  imtfictii  and  is  for  better  heard 
tluin  in  tlie  open  air. 

130.  It  i$  furtlier  to  be  considered,  how  it  prov«th 
and  woi'i&etb  w  lien  the  sound  it>  not  illc:lo^;ed  all  tht» 
length  of  its  way,  but  pasaeth  partly  tlirongb  open  | 
air ;  us  where  you  s|xaik  some  diiitance  from  a  trunk  } 
or  where  tlic  ear  L*  sonic  distance  li-om  Uie  Irunk  ai 
tiie  other  »id;  or  wliere  bath  muutli  and  ear  are  dis- 
tant from  the  trunk.     Ami  it  is  tried,  timt  in  n  lon^ 
truiUt  of  some  eight  or  ten  foot,  the  sound  is  iio](>en^ 
though  both  tlie  mouth  and  the  ear  be  a  iiandliil  op 
■tore  frum  the  ends  of  the  trunk;  and  somewhat  inorQ 
bolpeo,  when  the  ear  of  the  hearer  is  near,  than  wbe»i 
the  mouth  of  the  speaker.     And  it  is  certain,  tha^: 
the  voice  is  better  heard  in  a  ehamlwr  from  «broad«] 
than  abroad  from  within  the  diaml>er. 

131.  As  the  inclosure  that  U  round  about  and  in- 
tin.',  preserveth  the  sound;  so  doth  a  scmi-concavoi 
thoug;b  in  a  less  decree.  And  tlierefore,  if  you  divide' 
« trunk,  or  a  cane  into  two,  and  one  speak  at  tb* 
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one  end,  and  you  lay  your  ear  at  the  other,  it  will 
carry  the  voice  further,  than  in  the  air  at  large.  Nay 
further,  if  it  be  uot  a  full  scmi-coocave.  but  jf  you  do 
the  like  upon  the  mast  of  a  ship,  or  a  long  pole,  or  s 
pi<ce  of  mrdnaDce,  though  one  speak  upon  the  surface 
of  the  ordnance,  and  not  at  any  of  the  horea,  the  voice 
will  be  beard  furtl>er  tlian  in  the  air  at  large. 

1S2.  It  would  be  tried,  how,  and  with  what  pro- 
portion of  disadvantag^e  the  voice  will  be  carried  in 
an  horn,  wliich  \s  a  line  ai-ched;  or  in  a  trumpet, 
which  is  a  line  retorted ;  or  in  some  pipe  that  were 
sinuous. 

133.  It  is  certain.  Uowsoevw  it  ci-oss  the  received 
(^Hnion,  that  sounds  may  be  created  without  air, 
though  air  be  the  most  favourable  deferent  of  soundai. 
Take  a  vessel  of  water,  and  knap  a  pair  of  tongs  some 
depth  within  the  water,  and  you  shall  bear  tlw  sound 
of  the  tongs  well*  and  not  much  diniiiiished ;  and  yet 
tiiere  is  no  air  at  all  present. 

134.  Take  one  vessel  of  silver,  and  another  of  wood, 
and  hit  each  of  Uiem  full  of  water,  and  then  knap 
the  tongs  togotlicr,  as  before,  aliout  an  handful  from 
the  bottom,  and  you  shall  fiml  the  sound  much  more 
resounding  from  the  vessel  of  wlver,  than  from  that 
of  wood  :  and  yet  if  there  be  no  water  in  the  vessel, 
8o  that  you.  knap  the  tooga  in  the  air,  you  shall  &nd 
no  difference  between  the  silver  and  the  woodeni 
veiisel.  Whereby,  beside  the  main  point  of  creating 
sound  without  air,  you  may  collect  two  tilings :  the^ 
one,  thai  the  sound  coraniunicatcth  with  the  bottom 
of  the  ves^l ;  the  other,  that  such  a  communication 
passeth  far  better  through  water  than  air. 

135.  Stkiile:  any  hard  bodies  together  in  the 
midst  of  a  Hanie  ;  and  you  shall  hear  the  sound  with 
tittle  diflerence  from  the  sound  to  the  air. 

136.  TuE  pneuinatical  part  which  is  In  all  tangi- 
ble bodicit.  and  liath  some  aflinity  with  the  air,  per- 
fornketh,  in  some  degi^ee,  the  parts  of  the  atr ;  as  when; 
you  knock  u|)on  an  empty  barrel,  the  sound  is  in  part, 
creattnl  by  the  air  un  the  out:*idp ;  and  in  part  by  the 
4ir  in  the  inside :  fur  the  sound  will  be  greater  or 
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lessf^r,  as  the  barrel  b  more  empty  or  more  full ;  buPj 
yet  tlie  sound  participateth  also  with  the  spirit  in  th< 
wood  through  which  it  pa?5eth.  from  the  outside  to 
the  insiide:  and  ?o  it  cometh  to  pass  in  the  chiming^  [ 
of  bells  on  the  outside  ;  where  also  the  sound  passcth'J 
to  the  hidde:  and  a  number  of  other  like  instances,'] 
whereof  we  shall  speak  more  when  we  handle  the 
communication  of  sounds. 

137.  It  were  extreme  grosaness  to  think,  as  we 
have  partly  touched  before,  that  the  sound  in  string^] 
is  made  or  produced  between  the  hand  and  the  strin^p 
or  the  fiiiill  and  the  strlnjj,  or  theiww  and  the  string,' i 
for  tli<»e  are  but  vehicula  motu^.iiassaf^s  to  the  crea- 
tion of  the  sound,  the  sound  lieing  produced  between*] 
the  strin<(  and  the  air;  and  that  not  by  any  impulsiotr 
of  the  air  from  the  first  motion  of  the  string ;  but  by 
the  return  or  result  of  the  string;,  which  was  strained'] 
by  the  touch,  to  his  former  place:  which  motion  oTI 
result  is  cpiick  and  sharp ;  whereas  the  first  motion  i* 
soft,  and  dull.  .So  the  how  tortureth  the  string  continu- 
ally, and  thereby  holdeth  it  in  a  continual  trepidation. 

ExperiviaUs  inconaait  touching  the  magnitude  a»if\ 
ej:iUty  and  damps  of  soutids, 

188.  Takk  a  trunk,  and  let  one  whistle  at  the  one*  | 
end,  and  hold  your  ear  at  the  other,  and  you  shalt* 
fin<l  the  sound  strike    so  sharp  as  you  can   scarce^ 
endure  it.   The  ciiusc  is,  for  that  sound  difrusdh  itsclT  \ 
in  round,  and  so  spendcth  itself;  \n\i  if  the  soundr 
whirh  would  scatter  in  open  air,  be  made  to  ^o  sXt 
into  a  canal,  it  must  needs  give  greater  force  to  the* 
sound.     And  so  you  may  note,  that  enclosures  do  Tiofc 
only  pi-eserve  sound,  hut  also  increase  and  sharpen  it. 

139-  A  JiiiNTKii's  horn  being  gi-catcr  at  one  en(^j 
than  at  the  other,  doth  increase  the  sound  more  than 
if  the  horn  were  all  of  an  c<jual  bore.  'ITie  cause  is, 
for  that  the  air  and  snund  l>eing  first  contracted  at  tW  ] 
lesser  end,  and  afterwards  having  more  room  to  spreait 
at  the  greater  end.  do  dilate  themselves :  and  in  coni-* 
ing  out  strike  more  air;  whereby  the  sound  is  the 
greater  and  baser.    And  even  hunters  boms,  which 
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are  sometimes  made  straig-bt,  and  not  oblique,  arc 
ever  greater  at  the  lower  end.  It  would  be  tried  also 
in  pipe^  bein;^  made  far  larf^fer  at  the  loner  end ;  or 
being  made  with  n  Ix'lly  towards  tlie  lower  end|  and 
then  issuing  into  a  straight  concave  again. 

140.  There  is  in  Saint  James's  fields  a  conduit  of 
brink,  unto  which  joineth  a  low  vault ;  and  at  the 
end  of  that  a  round  house  of  stone ;  and  in  the  brick 
conduit  there  is  a  window ;  and  in  tlie  round  house 
a  slit  or  rift  of  some  little  breadth  :  Jt'ymi  cry  nut  in 
the  rifl,  it  will  make  a  fi-arful  roaring  at  the  Mindow. 
The  cause  is  the  same  with  the  former;  for  that  all 
concaves,  that  proceed  from  more  uarruw  to  more 
broad,  do  amplify  the  sound  at  the  coming  out. 

141.  Hawks  bells,  that  have  holes  in  the  sides, 
give  a  greater  ring,  than  if  the  pellet  did  strike  upon 
brass  in  the  open  air.  The  cause  is  the  same  witji 
the  first  instance  of  the  trunk;  namely,  for  that  the 
sound  inclosed  with  the  sides  of  the  bell  cometh  forth 
at  the  holes  unspent  and  more  strong. 

142.  In  drums,  the  closeness  round  about,  that 
preserveth  the  sound  from  disjH'rsing,  maketh  the 
noiAe  come  forth  at  the  diiira-hole  far  more  loud  and 
strong  than  if  you  should  idrike  upnn  the  like  skin 
extended  in  the  open  air.  The  cause  is  the  same  with 
the  two  precedent. 

143.  Sounds  arc  better  hoard,  and  farther  off,  in 
an  evening  or  in  the  night,  than  at  thenonu  or  in  the 
day.  The  cause  is,  for  that  in  the  day,  when  the  air 
is  more  thin,  no  doubt,  the  sound  picrccth  better ; 
but  when  the  air  is  more  thick,  as  in  the  night,  the 
sound  spendeth  and  sprcadeth  abroad  less :  and  so  it 
is  a  degree  of  inclosurc.  As  for  the  night,  it  is  true 
also  that  the  general  silence  helpcth. 

144.  TuKRE  be  two  kinds  of  reflexions  of  sounds ; 
the  one  at  distance,  wliich  is  the  echo ;  wherein  the 
original  is  heard  distinctly,  and  the  reflexion  also  dis- 
tinctly ;  of  which  we  shall  speak,  hei^after:  the  other 
in  concurrence ;  when  the  sound  reflecting,  the  re- 
flexion being  near  at  hand,  retumetli  immediately 
upon  the  original,  and  so  iterateth  it  not^  but  ampU- 
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fieth  it.  Therefore  we  see,  that  music  iipoo  the  water 
kotnitleth  more;  and  so  likewise  mu^ic  is  better  ini 
chambers  wainscottcd  than  hanged. 

1-lA.  TiiK  xtrin^'K  of  a  lute,  ur  viol,  or  rirgioalSy' 
do  give  a  far  g^rcatcr  Hound,  by  reason  of  the  kiiota 
and  board,  and  concave  underiit^ath.  than  if  there' 
were  notliins  but  only  the  flat  of  a  board,  without 
thai  hollow  and  knot,  to  let  in  the  npik-r  air  into  the' 
lower.     The  cause  is  the  communication  of  the  uppef 
air  with  the  lower,  and  penninj''  oi'  both  from  ex- 
pence  or  dispersing. 

146.  An  Irish  harp  hath  o])en  air  on  Itoth  sides 
the  strings:  and  it  hatli  the  concave  or  belly  not 
along;  the  strings,  but  at  the  end  of  the  string,  lli 
makcth  a  more  i-esounding  sound  than  a  hundora.^ 
oipharion,  or  cittern,  which  have  likewise  wire«i 
stringH.  I  judge  the  cause  to  be,  Ibr  that  open  air  on  ^ 
both  sides  helpctb,  so  that  there  be  a  concave ;  which 
is  tlierefore  best  placed  at  the  end. 

147.  In  a  vii-ginal.  when  the  lid  is  down,  it  makethj 
a  more  exile  sound  than  when  the  lid.  is  upen.     The 
cause  is,  for  that  all  shutting  in  of  air,  where  tliere  is 
no  competent  vent,  dampeth  the  sound :  whidi  mainp] 
toineth  likewise  the  former  instance ;  for  the  IxUly 
the  lute  or  vidl  doth  pen  Uie  air  somewhat. 

148.  TiiKUK  is  a  church  at  Gloucester,  and,  ns  I! 
have  heard,  the  like  is  in  some  other  places,  where  if' 
ynn  speak  against  a  wiiU  sofUy.  another  shall  hear 
your  voice  better  a  good  way  off.  than  near  at  lumd. 
Inquire  more  particularly  of  the  frame  ol'thut  place. 
I  suppose  there  is  some  vault,   or  hollow,    or    lalc, 
Fiehtnd  the  wall,  and  some  passage  to  Jt  towards  tite 
lartlier  end  of  that  wall  otr»insl  which  you  speak 
so  as  the  voice  of  him  that  spcakelh  slitlethalon^' 
wall,  and  tlK*n  entereth  at  eome  passage,  and  com- 
municatctJi  with  the  air  of  the  hollow  :  for  it  is  pre- 
M.'rvcd  Koinewhat  by  tlie  plain  wall;  but  that  is  too' 
weak  to  give  a  sound  audible,  till  it  bath  communi- 
cated with  the  back  air. 

149<  .Sl'ltiKK  ufwri  iLbow-string,  and  lay  tlie  barti^ 
of  the  bow  near  your  ear,  and  it  will  iucreoBs  the 
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sound,  and  make  n  decree  of  a  tone.  The  cause  is, 
for  that  the  sensory,  hv  reason  of  the  dose  holding, 
is  perciLsscd  bolore  liie  air  di^pcrsech.  The  like  is,  ii' 
you  hold  the  bum  betwixt  your  teeth  :  but  that  is  a 
plain  dtlation  of  the  sound  from  the  teeth  lo  the  in- 
sti'uiuent  of  hearing  ;  for  there  is  a  great  interi  ourse 
between  those  two  parts ;  as  apijcaa-lh  by  tliii-,  that 
a  harsh  -^ratiiif;  tune  selteth  the  teeth  ou  edf<e.  'I'ho 
like  falleth  out,  if  the  horn  of  the  bow  be  put  upon 
the  temples ;  but  that  is  but  the  slide  of  tliu  sound 
from  thence  lo  the  ear. 

150.  iF  you  take  a  rod  of  in^n  or  brass,  and  hold 
tlie  one  cud  to  your  ear,  and  fitriko  upon  the  other,  it 
Diaketh  a  fui'  greater  sound  than  the  likestnrke  upon 
t}ie  rod,  made  not  so  contiguous  to  the  ear.  By 
which,  and  hy  sonit*  other  in^tant^es  that  fiavc  been 
partly  touched,  it  sbnuld  appear,  that  sounds  do  not 
only  slide  upon  the  surface  of  a  smooth  body,  but 
do  also  communicate  with  the  spirits,  that  arc  in  the 
pores  of  the  Uidy. 

Ifil.  I  RF.MKMUKR  in  Trinity  College  in  Cambridge, 
there  was  an  up(>ei'  chamber,  which  being  tliought 
weak-  in  the  roof  of  it,  waa  aupjjorted  by  a  pillar  of 
iron  of  the  big^ne^s  of  one's  arm  in  the  midst  of  the 
chamber ;  which  if  you  had  struck,  it  would  make  a 
Httle  flat  noise  in  the  room  where  it  was  struck,  hut  it 
would  make  a  ^i-eat  bomb  in  the  cliamber  beneath. 

152.  TuK  sound  which  is  made  by  buckets  in  a 
well,  wlien  they  touch  upon  the  water,  or  when  they 
strike  upon  tlie  side  of  the  well,  or  when  two  buckets 
dash  tiie  one  a^n^t  the  other,  these  sounds  arc 
deeper  and  fuller  than  if  the  Uke  percussion  were 
made  in  the  open  aii'.  The  cause  is  the  penning  and 
incloijure  of  the  air  in  the  concave  of  the  well. 

15ii.  Barkels  placed  in  a  room  under  tlie  floor  of 
a  chamber,  make  all  noises  in  the  same  chamber 
more  full  and  resounding. 

So  that  there  be  five  ways,  in  •^eneriU,  of  miijora- 
tion  of  ifounds :  iticlosure  simple ;  inclosure  with 
dilatation  ;  comniunicatiun  ;  reilexion  ouncurrenl ; 
and  approach  to  the  sensory. 
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154.  Fob  exility  of  the  voiw  or  other  sounds;  it 
is  certain  that  the  voice  doth  pass  through  solid  and 
hard  bodies  ii"  they  Iw  not  too  thick :  and  through 
wat^r,  whicli  is  likewise  a  very  close  body,  and  such 
an  one  a-s  Letteth  not  in  air.  But  then  the  voice,  or 
other  .sound,  is  reduced  by  such  passage  to  a  great 
weaknt^ss  or  exility.  If  therefore  you  stop  tlie  holes 
of  a  hawk's  bell,  it  will  make  no  ring,  but  a  flat 
noise  or  rattle.  And  so  dutli  the  a'ctites  or  eagle- 
stone,  which  hath  a  little  i>tonc  within  it. 

1.55.  Akd  a.s  fur  water,  it  Is  a  certain  trial :  let  a 
man  go  into  a  luith,  and  take  a  pail,  and  turn  the 
bottom  upward,  and  carr^'  the  mouth  of  it,  even,  down 
to  the  level  of  the  water,  and  so  press  it  down  under 
the  water  some  handful  and  an  half,  still  keeping  it 
even,  that  it  may  not  tilt  on  either  side,  and  so  the 
air  get  out :  then  let  him  that  is  in  the  hath  dive 
with  his  head  so  far  under  water,  as  he  may  put  bis 
head  into  the  pail,  and  there  will  come  as  much  air 
bubbling  fortli,  as  will  make  room  for  his  head. 
Then  let  him  speak,  and  any  that  shall  stand  without 
shall  hear  Ids  voice  plainly ;  but  yet  made  extreme 
sharp  and  exile,  Hke  Uie  voice  of  puppets :  but  yet 
the  articulate  sounds  of  the  words  will  not  be  con- 
founded. Note,  that  it  may  be  much  more  hand- 
somely done,  if  the  pail  be  put  over  the  uian*s  head 
above  water,  and  then  be  cower  down,  and  tlie  pail 
be  pressed  down  with  hira.  Note,  that  a  man  must 
kneel  or  sit,  that  he  may  be  lower  than  the  water.  A 
man  would  think  that  the  Sicilian  poet  hod  know- 
ledge  of  this  experiment ;  for  he  saith,  that  IIercides'» 
page,  Ilyk-is,  went  with  a  water-pot  to  hll  it  at  a 
pleasant  fountain  that  was  near  the  shore,  and  Ibat 
the  nymphs  of  the  fountain  fell  iu  love  with  the  boy, 
and  pulled  him  under  water,  keeping  him  alive ;  and 
that  Hercules  missing  his  page,  called  him  by  tus 
name  aloud,  that  all  the  sliore  rang  of  it;  and  thai 
Hylas  from  within  the  water  answered  his  master, 
but,  that  which  is  to  the  present  purpose,  witJi  so 
small  and  exile  a  voice,  as  Hercules  thought  he  had 
been  three  miles  off.  when  the  fountain,  indeed,  wu 
fast  by. 
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156.  In  lutes  and  instiunients  of  string,  if  you 
stop  a  string  high,  whereby  it  hath  less  scope  to  Irem- 
ble,  the  sound  is  more  treble,  but  yet  more  dead. 

157.  Take  two  saucers,  and  strike  the  edge  of  the 
one  a^inst  the  bottom  of  the  other,  within  a  pail  of 
water ;  and  you  shall  find,  that  as  you  put  the  saucers 
lower  and  lower,  the  sound  groweth  more  flat ;  even 
while  part  of  the  saucer  is  above  the  water ;  but  that 
flatness  of  sound  is  joined  with  a  harshness  of  smind  ; 
which  no  doubt  is  caused  by  the  ineijuality  of  the 
sound  which  cometh  from  the  port  of  ttie  saucer  under 
the  water,  and  from  the  part  above.  But  when  the 
saucer  b  wholly  under  the  water  the  sound  l>econietli 
more  clear,  but  far  more  low,  and  as  if  the  sound 
came  from  afar  off. 

158.  A  SOFT  body  dampoth  the  sound  much  more 
than  a  hard;  as  if  a  bell  hath  cloth  or  silk  wrapjied 
about  it,  it  deadetb  the  sound  more  than  if  it  were 
wood.  And  therefore  in  clericals  the  keys  are  lined; 
and  iu  colleges  they  use  to  line  the  tablemen. 

159.  Trial  was  made  in  a  recorder  after  these 
several  manners.  The  bottom  of  it  was  set  against 
the  palm  of  the  hand;  stopped  with  wax  round 
about ;  set  against  a  damask  cushion ;  thrust  into 
sand;  into  ashes  ;  into  water,  half  an  inch  under  the 
water ;  close  to  the  bottom  of  a  silver  bason ;  and 
still  tlie  tone  remained :  but  the  bottom  of  it  was  set 
against  a  woollen  carpet ;  a  Unhig  of  plush  ;  a  lock 
of  wool,  though  loosely  put  in ;  against  snow ;  and 
the  sound  of  it  was  quite  deaded,  and  but  breath. 

160.  Irox  hot  pvoduceth  not  so  full  a  sound  as 
when  it  is  cold ;  for  while  it  is  hot,  it  appearulh  to 
be  more  soft  and  less  resounding.  So  likewise  warm 
water,  when  it  falleth,  maketh  not  so  full  a  sound 
as  cold  ;  and  I  conceive  it  is  softer,  and  nearer  the 
nature  of  oil ;  for  it  is  more  slippcrj',  as  may  be  per- 
ceived in  that  it  scowrcth  better. 

161.  Let  there  I>e  a  recorder  made  with  two 
fipplcs,  at  each  end  one ;  the  trunk  of  it  of  the  length 
of  two  recorders,  and  the  holes  answerable  towards 
each  end ;  and  let  two  play  tlie  saaic  lesson  upon 
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it  at  SQ  unison ;  and  let  it  be  noted  whether  the 
sound  be  confounded,  or  ampli5rd,  or  dniled.  S9 
likewise  let  a  cross  be  made  of  two  trunks,  lhroi]g;h- 
out,  hollow  ;  and  let  two  sitvak,  or  s-ing,  the  one  long- 
ways, the  other  traverse :  and  let  two  hear  at  the 
opposite  ends  ;  and  note  in  Iiether  the  sound  he  ron^ 
founded,  amplified,  or  dulled.  M^hich  two  instances 
will  also  give  light  to  the  mixture  of  sounds,  whereof 
we  shall  speak  herrntter. 

163.  A  UEM.ows  blown  in  at  the  hole  of  a  drum, 
and  the  drum  then  stiudien,  maketh  the  sound  a 
little  flatter,  btit  no  other  ap|mrent  alteration.  The 
cause  is  manitiest;  partly  for  that  it  hindereth  tha 
utsue  oftlie  sound  ;  and  partly  for  that  it  maketh  thi 
air,  being  blown  together,  less  nioreable. 

K-rperimcnts  in  consort  touching  the  iowiness  or 
softness  of  foui>di\  mid  their  carriage  at  longer 
ttr  shorter  (Ustancc. 

163.  The  loudness  and  wftness  of  sounds  is  a  thing* 
HislJtict  from  the  mag'tiitude  and  exilily  of  sounds; 
ftiT  a  liasc  string,  though  softly  stniekon,  ^vcth  the 
greater  sound ;  but  a  treble  string,  if  hard  strucken, 
will  !>e  heard  much  farther  off.  And  the  cause  is, 
for  that  the  l»ase  string  strikelh  more  air.  and  the 
treble  less  air,  hut  with  a  shaqier  percussion. 

16+.  It  is  therefore  the  stii-ngthnf  the  percussion, 
that  is  a  principal  nau-w  of  the  loudness  or  softness  of  | 
sound:*;  as  in  knorking  harder  or  *ofter ;  wioHinpof| 
a  horn  strong:er  or  weaker ;  rinpni?;  of  a  hnnd-b^l 
harder  or  softer,  etc.     And  the  strength  of  this  per- 
cussion consistcth  as  much  or  more  in  the  hardness  of ! 
th«  body  percussed,  as  in  the  force  of  the  body  per- 
cussing; for  if  you  strike  against  a  cloth,  it  will  give 
a  less  smmd ;  if  against  wood,  a  greater ;  if  against 
metal,  yet  a  greater ;    and  in  metals,  if  you  striktt 
against  gold,  which  is  the  more  pliiuit,  it  givrth  the 
flatter  sound ;  if  against   .silver  or  brasji,  the  more 
ringing  sound.     As  for  air,  where  It  i.s  strongly  pent*. 
it  malebeth  a  hard  body.     And  Iherefrjre  we  ."«ee  in 
disch:irgiiig  of  a  piece,  what  a  great  noise  it  mnketbt 
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We  see  also,  tliat  the  charge  with  buUet,  or  with 
paper  wet  and  tiard  stopped,  or  with  powder  nloue 
ramtneil  in  liard,  niaketh  no  great  difference  in  the 
lnudni-.sft  of  the  rej«>rt. 

165.  The  sliarpness  or  quinkness  of  the  percussion, 
is  a  gi-eat  rause  of  the  loudness,  as  well  as  the 
strength  ;  as  in  a  whip  or  wand,  if  yoti  strike  the  nir 
with  it ;  the  sharper  and  quicker  you  strike  it,  the 
louder  sound  it  giveth.  And  in  playinpf  upon  tlielute 
or  virg^i»al8,  the  quick  stroke  or  touch  is  a  f^eat  life 
to  the  sound.  The  cause  is,  for  that  the  quirk 
etriktng  cuiteth  tlie  air  speedily ;  whereas  the  sotl 
strikiu^  doth  rather  beat  than  cut. 

Experiments  in  consort  touching  the  communication 
of  sounds. 

Th*E  communication  of  sounds,  as  in  Iiellies  of  lutes, 
empty  vessels,  etc.  hath  been  touched  obi/er  in  the 
majoration  of  sounds ;  but  it  is  fit  also  to  make  a  title 
of  it  apart. 

166.  The  ex|)erimcnt  for  greatest  demonstration 
of  communication  of  sounds,  is  the  chiming  of  bells ; 
where  if  you  fitrike  with  a  hammer  u|K>n  the  upper 
part,  and  then  upon  the  midst,  and  then  upon  the 
lower,  you  shall  find  the  sound  to  be  more  treble  and 
more  base,  according  unto  the  concave  on  the  inside,  ' 
though  the  percussion  be  only  on  the  outside. 
■  167.  When  the  sotnid  is  created  Iictween  the  blast 
of  the  mouth  and  the  air  of  the  pipe,  it  hath  never- 
theless some  communication  with  Uie  matter  of  the 
sideii  of  the  pipe,  and  the  spirits  in  them  contained ; 
lor  in  a  pipe,  or  trumpet,  of  wood,  and  brass,  the 
sound  will  be  diverse ;  so  if  the  pipe  be  covered  with 
ctoih  or  silk,  it  will  ^vc  a  diverse  sound  from  that 
it  wmild  do  of  itself ;  so  if  the  pipe  be  a  little  wet  on 
the  inside,  it  will  make  a  differing  sound  from  tlie 
same  pipe  dry. 

168,  That  sound  made  within  water  dolh  commu- 
nicate better  with  a  hard  twdy  through  w^ter,  than 
made  in  air  it  doth  with  air,  videexpcrimcnium  l£[4. 
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Kxperimatts  in  consort  touching  equality  and 
inequalitt/  of'  sounds. 

Wf.  have  spoken  before,  in  the  inquisition  touch- 
ing muKic,  of  musical  souud.%  wlicreuiito  there  may 
be  a  concord  or  discord  in  two  purls ;  which  sounds 
we  call  tones :  and  likewise  of  immiistcal  sounds ; 
and  have  given  the  cause,  that  the  tone  proceedelh  of 
equality,  and  the  other  of  inequality.  And  we  have 
also  expressed  there,  M'hat  are  the  equal  bodies  that 
give  tones,  and  what  are  the  unequal  that  give  none. 
But  now  we  shall  speak  of  snch  inequality  of  sounds, 
as  procecdeth  not  from  the  nature  of  the  bodies  them* 
selves,  but  as  accidental ;  cither  from  tlie  roughness 
or  obliquity  of  the  passage,  or  from  the  doubling 
of  the  percutient,  or  from  the  trepidation  of  the 
motion. 

169.  A  BEI.I.,  if  it  have  a  rifi  in  it,  whereby  the 
sound  hath  not  a  clear  passage,  givcth  a  hoarse  and 
jarring  sound ;  so  the  voice  of  raani  when  hy  cotd 
taken  the  weaaand  growcth  rugged,  and,  as  we  call 
it.  fiured,  becuuieth  hoarse.  And  in  these  two  in- 
stances the  sounds  arc  ingiute,  because  they  are  merely 
un(>{|nal :  but  if  tliey  be  unetiual  in  equality,  then 
the  .sound  is  grateful,  but  purling. 

170.  All,  instruments  that  have  cither  returns^  a« 
trumpets ;  or  flexions,  as  comets ;  or  are  drawn  up, 
and  put  from,  as  saikbuts ;  liave  a  purUng  sound:  but 
the  recorder,  or  flute,  that  have  none  of  these  inequali- 
ties, give  a  clear  sound.  Nevertlieless,  the  recorder 
itself,  or  pi|>e,  moistened  a  little  in  the  inside,  soundeth 
more  sotenmly,  and  witii  a  little  purUng  oi-  hissing. 
Again,  a  wreathed  string,  such  as  are  in  the  base 
strings  of  hauddias,  givfth  ahtu  n  purling  sound. 

X  171.  BCT  a  Inte-striug,  if  it  be  merely  unequal  in 
its  parts,  givelh  a  iiaisli  and  tmluneable  sound  ;  which 
brings  we  call  false,  being  bigger  in  one  place  t))an 
in  another;  and  therefore  wire  strings  are  ne\-er  false*. 
We  see  nbn,  that  nhcn  wc  Iry  a  false  lute-string,  we 
use  to  extend  it  hard  lietween  the  fingers,  and  to  fillip 
it;  and  if  it  giveth  a  double  species,  it  is  true;  bl|( 
if  it  giveth  n  treble,  or  more,  it  is  false. 
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172.  Waters,  io  the  noise  they  make  as  they  run, 
represent  to  tlie  ear  a  trembllDg  noise ;  and  in  regsls, 
where  lliey  have  a  pipe  they  c^l  the  nit^htin{^ale-pi|>e, 
which  cuiitaiiK'th  water,  the  sound  hath  a  cuiitinual 
tietnhling :  and  children  have  also  little  things  they 
call  cocks,  wliich  have  water  in  them ;  and  when  they 
blow  or  whistle  in  them,  they  yield  a  trembling  nuise; 
which  trembling  of  water  hatli  an  affinity  with  the 
letter  L.  All  which  inequalities  of  trepidation  are 
rather  pleasuut  tlum  otherwise. 

173-  Ai.l.  base  notes,  or  very  treble  notes,  give  aa 
aspfr  sound  ;  for  that  the  base  striketh  more  air,  than 
it  can  well  strike  equally  :  and  the  trt-liU*  cutteth  the 
air  so  sharp,  as  it  rettinx'th  too  swift  to  make  the 
6mmd  equal :  and  therefore  a  mean  or  tenor  is  the 
5^^  et'test  part. 

174.  We  kuow  nothing  that  can  at  pleasure  make 
a  musical  or  immusical  sound  by  voluntary  motion, 
but  the  voice  uf  uiau  and  birds.  The  cause  is,  no 
doubt,  in  the  weasand  or  wind-pipe,  which  we  call 
cspera  arta'ta,  which  l)einj;  well  extended,  gathereth 
equality ;  as  a  bladder  that  is  wrinkled,  if  it  be  ex> 
tended,  becometli  smooth.  Tlie  extension  is  always 
more  in  tones  than  in  speech  :  therefore  the  inward 
voice  or  wlusper  ran  never  give  a  tone.  And  in 
singing-,  there  is,  manifestly,  a  greater  working  and 
labour  of  the  throat,  tlmu  in  i^peaking;  as  appeareth 
in  the  thrusting  out  or  drawing  in  of  the  chin,  when 
we  sing. 

,  175.  TitF.  humming  of  bees  is  an  unequal  buzzing, 
and  is  conceived  by  some  of  the  ancients  not  to  come 
forth  aL  their  mouth,  but  to  be  an  inward  sound  ;  but, 
it  may  be,  it  is  neither :  but  from  the  motion  of  their 
wings :  for  it  in  not  heard  but  when  they  stir. 

176.  ALLmetal^  quenched  in  water  give  a  sibilation 
or  hissing  sound,  which  hath  an  aBinity  with  tite  letter 
2,  notwitlistjinding  the  sound  be  created  between  the 
water  or  vapour,  and  the  air.  Seetliing  also,  if  there 
he  but  small  store  of  water  in  a  vessel,  givclh  a  liiss- 
ing  sound ;  but  boiling  in  a  full  vessel  giveth  a  bub- 
bling sound,  drawing  somewhat  near  to  the  cocks 
used  by  children. 
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,-  177.  Thial  would  be  made,  whether    the   ine- 
quality or  interchange  ofthe  medium  wUl  notpmducal 
an  inequality  nf  ivoiind ;  as  if  three  bells   were  maftel 
one  within  nnnthcr,  and  air  betwixt  each  ;  and  then 
the  outermost  1m?11  were  chimed  with  a  hammer,  how 
the  s^ouiid  would  differ  frum  a  simple  \nAi.      So  like^ 
wise  take  a  plate  of  bniss,  and  a  jilaidt  of  wtwid,  and' 
join  them  close  together,  and  knock  ujion  one  of  them, 
and  see  if  they  do  not  give  an  um^jiial  sound.     So 
make  two  or  three  [mrtition.t  of  wood  in  a  hothead, 
with  holes  or  knots  in  them  ;  and  mark  the  difference 
of  their  smmd  from  the  sound  of  an  hogshead  witb^, 
out  8uch  partitionit. 

EjFperiments  in  consort  touching  the  more  trebh^^ 
and  the  more  base  tones,  or  musical  sounds, 

178.  It  is  evident,  tlmt  the  percussion  of  the  sreater 
(|uantity  ofaircauseth  the  baser  suund ;  and  the  leM 
quuntity  the  more  titble  sound.  The  percusuon  of' 
the  greater  quantity-  <^  air  is  |n-oduced  by  the  great- 
nesw  of  the  body  percussinij;  by  the  latitude  of  tha 
concave  by  which  the  sound  passeth  ;  and  by  the  lon- 
ptude  of  the  iiamc  concave.  Therefore  we  see  that  a 
base  string  is  greater  than  a  tr^le  ;  a  base  pipe  hath 
a  greater  bore  than  a  tj^ble ;  and  in  pipes,  and  the 
like,  the  lower  the  nn^-holes  be,  and  the  further  off] 
from  the  mouth  of  the  jiipe,  the  more  base  tjound  they 
yield ;  and  the  nearer  the  mouth,  the  more  treble. 
Nay  more,'  if  you  strike  an  entire  body,  as  an  andiron 
of  brass,  at  the  lop,  it  maketh  a  more  ti*eble  sound ; 
and  at  the  bottom  a  baser. 

179.  It  is  alw  evident,  that  the  sharper  or  quicker 
percusirion  of  air  causeth  the  more  treble  sound  ;  and 
the  slower  or  heavier,  the  more  base  sound.  So  we 
aee  in  strings;  the  mure  they  aie  wound  up  and 
strained,  and  thereby  give  a  more  quick  start-liacki 
the  more  treble  is  th«  .sound;  and  tlie  slacker  they 
arc,  or  Wsh  wound  u]>,  thp  baser  is  the  sound.  And 
thereluri'  a  bip^^r  string  more  strained,  and  a  lesser 
Hring  less  stminrd,  may  lull  into  the  same  lone. 

180.  Children,  women,  eunuchs,  have  more  small 
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and  shrill  voires  llian  men.  The  reason  Is,  Tiot  for 
that  men  have  greater  heat,  which  may  make  the 
rrrice  strongeT,  for  tho  strength  of  a  voice  or  sound 
doth  make  a  difference  in  the  loudnt'«  or  sonness, 
bat  not  in  the  tone,  btit  fi^m  the  dilatation  of  the 
or^n :  which,  it  is  tnie,  is  likewise  caused  by  heat. 
But  the  cause  of  chau^ing  the  voice  at  llie  years  of 
puberty.  Is  more  obscure.  It  seemeth  to  be,  for  that 
when  much  of  the  moisture  of  the  Iwdy,  whioh  did 
before  irrigate  the  parLs,  is  drawn  down  to  the  sjier- 
matical  vessek,  it  leaveth  the  body  more  hot  than 
it  was;  whence  eomrth  thr  tlilatation  of  the  pipes: 
for  we  see  plainly  nil  effects  of  heat  do  then  come  on; 
M  pilosity,  more  roughness  of  the  skin,  hardness  of 
the  flesh,  ftc. 

181.  'I'UF.  industry  of  the  musician  hnth  produced 
two  other  means  of  straining  or  intension  of  strings, 
besides  their  windinar  up.  The  one  is  the  stopping 
of  the  string  with  the  finger ;  as  in  the  necks  of  lutes, 
riols,  etc.  The  other  is  the  shortness  of  the  string, 
OS  in  harp«,  vir^nals,  etc.  Both  these  have  one  atid 
tlie  same  reason  ;  for  they  cause  the  string  to  give  a 
quicker  start. 

'•  182.  Ix  the  straining  nf  a  string,  the  further  it  is 
strained,  the  less  stijienitraining  gtx^th  to  a  note;  for 
it  r«juireih  gt»d  winding  of  n  string  before  it  will 
make  any  note  at  all :  and  in  the  stops  of  lutes, 
etc.  the  higher  they  ^,  the  less  distance  is  l>etwcen 
the  frets. 

IR-S.  If  you  fill  n  drink ing-glass  with  water,  espe- 
cially one  sharp  Iwlnw,  and  wide  alwve,  and  fillip 
upon  the  brim  or  owt-^ide ;  and  after  empty  part  of  the 
water,  and  so  more  and  more,  and  still  try  the  tone 
by  filliping ;  you  shall  find  the  tone  fall  and  be  more 
base,  as  the  glass  is  more  empty. 

Experiments  in  consort  touching  the  proportion  of 

treble  and  base  tones. 

The  just  and  measured  pro|>ortion  of  the  air  per- 

cttssed;  towards  the  bnseiH'ss  or  trebleness  of  tones, 

is  one  of  tlie  greatest  secrets  in   the  contemplation 


319 


320         ^■■^W       Natural  Hhtory.  [Cent.  D. 

of  soimds.     For  it  discovereth  tbe  true  coincidence  i 
tones  iuto  dmpa<iDns  ;  which  is  the  return  of  the  samo' 
sound.  And  so  nf  the  concords  and  discords  between 
the  unison  and  diapason,  which  we  Imvc  toucljtd  be- 
fore in  the  experiments  of  music;  but  think  fit  td^ 
resume  it    here   as  a  principal  part  of  our  inquiry' 
touching  the  nature  of  sounds.     It  may  be  found  out, 
in  the  proportion  of  the  winding  of  strings ;  in  i\ 
|)TO]iortion  nftlie  distance  of  frets;  and  in  <he  piopor-' 
lion  of  the  concave  of  piix*s,  etc.  but  most  comniodi- 
ously  in  the  hist  of  these. 

184.  Try  thercfbi-e  the  winding  of  a  string  onctf' 
about,  as  soon  as  it  is  brought  to  that  extension  as 
will  gire  atone;  and  then  of  twice  about,  and  thrice' 
about,  c/c.  and  mark  the  scak'  or  difference  of  the. 
rise  of  the  tone  :  whereby  you  shall  discover,  in  one, 
two  effects;  both  the  proijortion  of  the  sound  towards 
tbe  dimension  of  the  winding :  and  the  prD]>ortioii 
likewise  of  llie  sound  towai-ds  the  sthng,  as  it  is  more 
or  less  strained.     But  note  that  to  measure  this,  the 
Hay  will  Ije,  to  take  the  length  in  a  riglit  line  of  the 
string,  upon  any  winding  aliout  of  the  peg. 

1 8iS.  As  for  the  stops,  you  are  to  take  the  number 
of  frets;  ami  priniipally  the  length  of  the  line,  from 
the  fu'st  stop  of  the  string,  unto  sucli  a  stop  as  shall 
produce  a  diapason  to  the  former  stop  upon  the  same 
string. 

Iti6,  BiTT  it  will  best,  as  it  is  said,  appear  in  the 
bores  of  wind  instniraents :  and  therefore  cause  some 
half  dozen  pipes  to  be  made,  in  length  and  all  things 
else  ahke,  with  a  single, double,  and  so  on  to  a  sextuple 
bore  ;  and  so  mark  what  fall  of  tone  every  one  giveth. 
But  still  in  these  three  last  instances,  you  must  di- 
ligently observe,  what  length  of  string,  or  distance 
of  stop,  or  concave  of  air,  maketh  what  rise  of 
sound.  As  in  the  last  of  these,  wbicli,  as  we  said,  is 
that  which  giveth  the  aptest  demonstration,  you 
must  set  down  what  increase  of  concave  goetli  to 
the  making  of  a  note  higher  ;  and  what  of  two  notes  ; 
and  what  of  three  notes ;  and  so  up  to  the  diapason ; 
Utx  then  tbe  great  secret  of  numbers  and  proportions 
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will  appear.  It  is  not  unlike  that  those  that  make 
recorders,  etc.  know  this  ahvady :  for  that  they  make 
them  in  sets :  and  likewise  bell-founders,  in  fitting 
the  tune  of  their  bells.  So  that  inquiry  may  save  trial. 
Surely  it  hath  been  observed  by  one  of  the  ancient^, 
that  an  empty  barrel  knocked  upon  nith  the  fing:er, 
giveth  a  diapason  to  the  sound  of  the  like  barrel  fuU; 
but  how  tliat  should  be  I  do  not  well  understand ;  for 
that  the  knocking  of  a  barrel  full  or  empty,  doth 
scarce  give  any  tone. 

187*  There  is  required  some  sensiiile  difTerence 
in  the  proportion  of  tTeatinf^  a  note,  tnwanls  the 
sound  itself,  which  is  tlie  passive:  and  that  it  Ik;  not 
too  near,  but  at  n  distance.  For  in  a  rixiorder,  the 
three  uppermost  holes  yield  one  tone ;  which  is  a  note 
lower  than  the  tone  of  tlie  fu'st  three.  And  the  Ukc, 
no  doubt,  is  required  in  the  winding  or  stopfung  of 
strings. 

Experbncnix  in  comort  touching  crterior  and  inte- 
rior sounds. 

Therf.  is  another  difference  of  sounds,  which  we 
will  call  exterior  and  interior.  It  is  not  soft  nor  loud : 
nor  it  is  not  base  nor  treble :  nor  it  is  not  musical  nor 
imuiusical:  though  it  he  true,  that  there  can  be  no 
tone  in  an  interior  sound ;  but  on  the  other  side,  in  an 
exterior  sound  tliere  may  be  both  musical  and  iinmu- 
sical.  We  sliall  therefui-e  enumerate  theui,  rather 
than  precisely  distinguisli  them ;  though,  tu  make 
some  adunihrution  of  that  we  mean,  the  interiirris 
rather  an  impulsion  or  contusion  of  the  uir.  than 
an  elision  or  section  of  the  same :  so  as  tlie  percussion 
of  the  one  towards  the  other  differeth  as  a  blow  diffcr- 
eth  from  a  cut. 

188.  In  s[)eech  of  man,  the  whispering,  which 
they  call  susurrux  in  I^atin,  whether  it  be  louder  or 
soiler,  i«i  an  interior  sound ;  but  the  speaking  out  is 
an  exterior  sound ;  and  therefore  you  can  never  make 
a  tone,  nor  sing  in  whispering;  but  in  speech  you 
may  :  so  breathing,  or  blowing  by  tlie  mouth,  bellows, 
or  wind,   though  loud,  is  an  interior   sound:   buC 
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the  blowing  tiirouf^h  a  pipe  or  concave,  thouf^h  soft, 
is  an  exterior.  So  ItkewiiH.'  the  fj^atnt  winds  if 
tbey  have  no  coarctation^  or  tilou'  not  boUow^  gi^c 
an  interior  sound ;  the  whistling  or  hoUow  wind 
yiddoth  a  singing',  or  exterior  sound ;  the  fonacr 
being  pent  by  some  other  body;  the  latter  bdn^ 
pCTt  in  by  ita  own  density :  and  therefore  we  see, 
llmt  when  the  wind  Woweth  hiiilow,  it  is  a  sigri 
rain.  'Hie  flame,  as  it  nioveth  within  it^If  or  u  blowi 
by  a  bellows,  g;ivt'th  a  nuiniiur  or  interior  sound. 

189.  There  is  no  hard  body,  but  struck 
another  haix)    body,    will  yield    an  exterior   soun< 
greater  or  lesiier :  inMimudi  as  it'  tlie  percnssiou 
orcr-.sull,  it  may  induce  a  nullity  ol' sound  ;  butuevf 
on  interior  Miuod ;   as  when  one  treadetb  &a  MjfUj 
tliat  luf  in  not  heard. 

190.  Whf.rf.  the  air  x-*  the  percutient,  pent  or  nul 
pent,  figain.st  a  hard  body,  it  never  giveth  an  exic 
sound ;  as  if  you  blow  strongly  with  a  bellows 
a  wall. 

191.  SouNns,  both  exterior  and  interior,  may] 
be  made  as  well  by  suction  as  by  emission  of  (he^ 
breath  :  as  in  whistling  or  breathing. 

Experiments  in  consort    touching   articulation  o/f| 
sounds- 

I9i.  It  is  evident,  and  it  'n  one  of  the  si 
rets  in  ^«ounds,  timt  the  whole  auund  is  i)ol  in 
whole  air  only  ;  but  the  whole  suuiid  is  also  in  every 
ymull  part  of  the  air.  So  tliat  all  the  curious  di« 
vei-sity  of  articulate  sounds,  of  the  vuice  (»f  man  or 
birds,  will  cuter  at  a  small  cranny  inconi'used. 

193.  The  une({ual  agitation  of  the  winds  and  the 
like,  though  they  be  material  to  the  carriage  of  the 
sounds  farther  or  less  way  ;  yet  they  do  not  confound 
the  artictdation  of  them  at  all,  within  that  distance 
that  they  can  he  heard;  though  it  may  be.  they 
make  them  to  be  heard  les<f  way  than  in  a  still ;  ai 
hath  been  partly  touched. 

19-1'>  Ov£k  ciJiEAT  distance  cunfoundeth  the  aiti* 
culatiuu  of  sounds;  as  we  scc^tliat  you  may  heartfao 
6 


Cent,  n.] 


Natural  History. 


32S 


sound  of  a  preacher's  voice,  or  the  like,  when  you 
ramtot  distinguish  what  he  saith.  And  one  articulate 
sound  will  cuiifound  another*  as  when  loanj  speak  at 
once. 

19S-  In  the  exjKrimwii  of  speaking  under  water, 
when  the  voice  is  reduced  to  sucii  an  [*xlremc  (.'xility, 
yet  the  articulate  sounds,  wliich  arc  the  words,  are 
not  contbuadcd,  as  hnth  been  said. 

196.  I  coNCKivK,  that  an  extreme  .small  or  on  ex- 
treme s;rQsX  soxind  cannot  be  articulate  ;  but  that  the 
articulation  rcquLreth  a  mediocrity  of  sound :  for  that 
the  extreme  small  sound  confoundeth  the  artiatbtian 
by  contracting  ;  and  the  g^reat  sound  by  dis|>er>inj; : 
and  although,  as  was  formerly  said,  a  sound  articu' 
late,  already  created,  will  be  contracted  into  a  small 
crajmy ;  yet  the  first  articulation  ivt^uireth  more  di- 
mension. 

1 97.  It  hath  been  obser\'ed,  that  in  a  room,  or  in 
a  chapel,  vaulted  Ix'low  and  vaulted  likewise  in  the 
roof,  a  preacher  cannot  be  heard  so  well,  as  in  the  like 
places,  not  so  vaulted.  Tlie  cause  is,  for  that  the 
sub.sef]uent  words  come  on  before  the  procediiit 
words  vanish:  and  therefore  the  articulate  souncb  lire 
more  confused,  though  the  gross  of  the  sound  be 
greater. 

198.  The  motions  of  the  ton^^e,  lips,  throat,  pa- 
late, etc.  which  g;o  to  the  making- of  the  several  alpha- 
betical letters,  arc  woithy  inquiry,  and  [M>rttnent 
to  the  present  inquisition  of  sounds :  but  because  they 
are  subtU-,  and  loiif;  to  deacrilx',  we  will  refer  them 
over,  and  place  them  amrinfi;ist  the  experiments  of 
speech,  'i'hc  Hebrews  have  been  diligent  in  it,  and 
have  assigned  which  letters  are  labial,  whicli  dental, 
which  guttural,  cic.  As  for  the  Latins  and  Grecians, 
they  have  distinguished  between  semi-vowels  and 
mutes ;  and  in  muti_*s  between  mulct  teuucs,  viedire. 
and  aspirata' ;  nut  uniiss,  but  yet  nut  diligently 
enough.  For  the  s|)ecial  strokes  and  motions  that 
create  those  sounds,  they  have  little  intjuircd :  as,  that 
the  letters  B,  P,  F,  M»  are  not  expressed,  but  with 
tbe  contracting  or  shutting  of  the  mouth  ;  that  the 
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letters  A^ond  B^  cannot  be  pronounced  but  that  the 
letter  iVwill  turn  into  J/;  as  hecatonba  will  bo  heca-' 
tontba.  That  J/ and  y'ranwot  lie  pronounced  lo^e-, 
ther,  but  P  will  come  between ;  as  emtus  is 
nounced  emptas ;  and  a  numberof  the  like.  So  that' 
if  you  inquire  to  tiie  fuU,  you  will  find,  that  to  tltei 
Diakiug  of  the  whole  ulphabi^t  there  will  be  fewer 
simple  mutionb  required  than  tliore  aj-e  letters. 

J99-  The  lun^  are  tlie  most  spungy  part  of  the' 
body;  and  therefore  ablest  to  amtruct  and  dilate 
itself;  and  wherc  it  contracteth  itself,  it  exppHeth  the 
air;  which  through  the  artery,  throat,  and  mouthp" 
makcth  the  voice :  but  yet  articulation  h  not  made 
but  wilh  the  heip  of  the  fnn^ue,  pal»te»  and  the  rest 
of  tho!*e  they  call  instruments  of  voice. 

200.  Tfibitif  is  fouml  a  similitude  between  th«] 
sound  that  is  made  by  inanimate  bodies  or  by  oni'^J 
mate  bodies,  that  have  no  voice  articulate,  and  diven 
letters  of  articulate  voices :  and  commonly  men  have 
given  such  names  to  those  sounds,  as  do  allude  unto> 
the  articulate  letters;  as  trembling;  of  water  hath  re- 
semblance with  the  letterZ  ;  quenchiuj^'-  of  hot  nietftld^ 
with<the  lettei'  Z;  snarling'  of  do^s  with  the  letter  72/ 
the  ndlse  of  screech-owls  with  tlie  letter  Sh;  voice  of' 
cats  with  the  diphthong  Ku  ;  voice  of  cuckows  witli 
the  diphthong  Ou;  sounds  of  string  with  the  letter] 
^g;  ho  that  if  u  man,  for  curiosity  or  straugenedS^ 

te,  would  make  a  puppet  or  oLlier  dead  bixiy  \a 
pronounce  a  word,  let  him  consider,  on  the  one  pai%, : 
the  motion  of  tlie  instruments  of  voice ;  and  on  the 
other  part,  thi*  like  sounds  made  in  nmuininte  bodies; 
and  wliat  cunformity  there  is  that  causeth  the  simili- 
tude of  sounds;  and  by  that  he  may  minister  light  to 
that  eflect. 
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'jj-periments  in  consort  touching  the  mottQUS  of 
sounds,  in  what  lines  thcif  are  circular,  obli^uct 
straight,  upwards^  dauniwards,  forxvards^  back- 
wards. 

201.  Ai.l.  sounds  \^liatsocver  move  round;  that  is 
tu  say,  on  all  sides ;  upward:;,  downward^i,  forwards* 
and  backwanLi.    Tliis  appeareth  in  all  Instances. 

202.  Sounds  do  not  require  to  be  conveyed  to  the 
sense  lu  a  right  line,  as  visibles  do,  but  may  be  arched ; 
though  it  be  true,  they  move  strongest  in  a  right  line; 
wliich  nevertlicless  is  not  caused  by  the  rightuess  of 
the  line,  but  by  the  shortness  of  the  dii^tance ;  iinea 
recta  brecissima.  And  therefore  we  see  if  a  wall  be 
between,  and  you  speak  on  the  one  side,  you  hear  it 
un  the  other ;  which  is  not  because  the  sound  passeth 
through  the  wall,  bui  archeth  over  the  wall. 

503.  If  the  sound  be  stopped  and  repercnsscd,  it 
cometh  about  on  the  other  side  in  an  oblique  line- 
So,  if  in  a  coach  one  side  of  tlie  boot  be  down,  and 
the  other  up,  and  a  beggar  beg  on  the  clow;  side ;  you 
will  think  that  he  were  on  the  open  side.  So  like- 
wise, if  a  bell  or  clock  be,  for  example,  on  the  north 
side  of  a  chamber,  and  the  window  of  that  chamber 
be  upon  the  south ;  he  tliat  is  in  tliC  chamber  will 
think  tlic  sound  came  from  the  south. 

504.  Sounds,  though  they  spread  roimd.  so  that 
there  is  an  orb  or  splterical  urea  of  ttiC  sovmd,  vet 
they  move  strongest,  and  gn  f;irthcst  in  Ujc  forc-Knc*. 
from  llie  lirst  local  inipuUion  of  the  air.  And  there- 
fore in  preaching,  you  shall  hear  the  preachers  voice 
better  before  the  pulpit,  than  behind  it.  ctt  <ia  r.Wi 
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sides,  though  it  stand    open.     So  a  harquebus,  or 

[■ordnanw,  will  be  farther  hc-nrrf  forwards  from  the 

lotith  of  the  piece,  than  backwards,  or  on  the  sides. 

205.  It  may  be  doubted,  that  .sounds  do  move 

[better  downwards  than  upwards.     Pulpits  are  placed 

ligh  above  the  jKople.     And  when  the  ancient  ge- 

lerals  s[>ake  to  their  armies,  they  had  ever  a  mount 

)f  turf  cast  uj>,  whereupon  they  stood  ;  but  this  may 
imputed  to  the  stops  and  obstacles  which  the  voice 

mceteth  with,  when  one  ^peaketh  upon  the  levr!.      I 
*But  then*  seemeth  to  be  more  in  it ;  for  it  may  be 
'that   spiritual   species,  both  of    thin^   visible   and 

sounds',  do  more  better  do^tnwanb;  than  upwards.  It 
li^  a  strange  thin^,  that  to  men  ^taiidin;^  below  on 
^tlu:  j^und,    those   that  be  on    llie    tup   of  Paul's 

seem  much  less  than  they  are,  and  cannot  be  known  ; 
'  but  to  men  above,  those  !>c!ow  seem  notluiig^  so  much 
.lessened,  and  may  bo  known  :  yet  it  is  true,  that  all 
.  things  to  them  above  seem  also  Komewhnt  contracted.      . 

and  Iwtter  collected  into  (ii^iii'c :  as  knots  in  g-ardens      I 

shew  best  from  an  upper  window  or  terras. 
*     206.  But  to  make  an  exact  trial  of  it,  Ict'a  man 

stand  in  a  cliamber  not  much  above  the  gmund,  and 
jSpeak  out  at  the  window,  through  a  tnmfc,  to  one 

Handing  on  the  ground,  lis  softly  ns  he  can,  the  other 

layhig  his  ear  close  to  the  trunk :  then  via  rcnai  let 
,  the  other  speak  Iwlow,  keeping  the  same  proportion 

of  softness ;  and  let  him  in  the  chamber  lay  his  car 
^'to  the  trunk:  and  this  may  be  the  aptc^t  means  to 

niakeu  judgDient,  whether  sound:!  de>eend  or  ascend 

belter. 

Brperimcnts  in  consort  touching  the  lasting  and 
perishing  of  sound9  ;  and  touching  the  time  they 
j-etfuirc  to  their  generation  or  delation. 

207  Afteh  that  sound  is  created,  which  is  in  n 
r^ionienl,  i\e  find  it  continiielh  some  small  lime, 
'  melting  by  little  and  Uttlc.  In  this  there  i.^  ii  won- 
^.'deiiul  crnir  amongst  men,  who  take  this  to  bcacon- 
-'linuancc  of  the  fu-st  sound;  wliereas,  in  truth,  it 
'i^  a  renovaiipn,  and  not  a  contimumee;  for  the  body 
percussed  hath,  by  reason  of- the  pcrcuftfiiuu,  a  iMfi- 
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datioD  wrouglit  in  the  minute  parts,  and  so  rcucweth 
the  percussion  of  the  air.  This  appeareth  maiiifestly. 
because  that  the  melting  souud  of  a  LeQ,  or  of  ja 
stiitig  Ktruckc-ii,  which  is  thought  to  be  a  continuancer 
ceaaeth  as  suon  as  the  bell  or  string  are  touched.  As 
in  u  vir^uul,  as  soon  as  ever  the  jack  falleth,  and 
tuucheth  the  string,  the  sound  cea^lh  ;  and  in  a  bell. 
after  you  have  chimed  upon  it,  if  jou  touch  the  bell 
the  sound  ceoseth.  And  iu  thU  you  must  distinguish 
tliat  tbei*e  are  two  ticpidations :  the  one  manifest  and 
local ;  as  of  the  bell  when  it  is  pensile :  the  other 
secret,  of  the  minute  parts ;  $uch  as  is  describe<l  in 
the  ninth  instance.  Rut  it  is  true,  that  the  local 
helpeth  the  secret  greatly.  We  see  likewise  tliat  in 
pipes,  and  other  wind-instruments,  the  sound  loslcth 
no  longer  than  the  breath  blowcth.  It  is  true,  that 
in  nrgons  there  is  a  confused  murmur  for  a  while 
al^er  you  have  played  ;  but  that  is  but  while  the  bjel- 
lows  are  in  falling. 

208.  It  h  certain,  that  in  the  noise  of  great  ord- 
Bancc,  where  many  arc  shot  off  together,  the  sound 
trill  be  cai'ried,  at  the  least,  twenty  miles  upon  the 
land,  and  much  farther  upon  the  water.  But  then  it 
will  come  to  the  ear,  not  in  the  instant  of  the  shooting 
ofl',  but  it  will  come  an  hour  or  more  later.  This 
must  needs  be  a  continuance  of  the  first  sound ;  for 
there  is  no  trepidation  which  should  renew  it.  And 
the  touching  of  the  ordnance  would  not  extingunih 
the  sound  the  sooner :  so  that  in  great  sounds  the 
continuance  is  more  than  momentany. 

209-  To  try  exactly  the  time  wherein  sound  is  de- 
lated, let  a  man  stand  in  a  steeple,  and  have  with 
him  a  taper ;  and  lei  sonie  vail  be  put  btjfore  the 
taper  ;  and  let  another  man  stand  in  the  field  a  mile 
oft".  Then  let  him  in  the  steejtle  strike  the  bell;  and 
in  the  same  instant  withdraw  the  vail ;  and  so  let 
him  in  the  field  tell  by  his  pulse  what  destance  of 
time  there  is  between  the  light  seen,  and  the  sound 
heard  :  for  it  is  certain  that  tlie  delation  of  Light  is  in 
an  instant.  'J'his  may  he  tried  in  far  greater  dis- 
tance:}, alloM'ing  greater  lights  and  sounds. 
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210.  Tt   is   generally  known   and  observed  that 
light,  and  the  object  of  sight,  move  swiller  than  sound : 

'Tor  we  st^e  the  fla-sh  of  a  piece  is  seen  stxiner  than  iJie 
'noise  is  heard.  And  in  hewhig  wchmI,  if  one  be  some 
.distance  ntf,  he  shall  see  the  arm  tilled  up  for  a 
second  stroke,  before  he  hear  the  noise  of  the  first. 
[And  the  gwater  the  distance,  the  greater  is  the  pre- 
vention :  as  we  see  in  thunder  which  is  fai-  oK,  where 
^the  lightning  precedeth  the  crack  a  good  space. 

211.  Cor.oPBS,  when  they  represent  themselves  to 
[the  eye,  fade  not,  nor  melt  not  by  degrees,  but  ap- 

?ar  still  in  the  same  strcn^h ;  but  sounds  melt  and 

^vanish  hy  little  and  little.     The  cause  is,  for  that 

tcolours  participate  nothinj^  with   the  motion  of  the 

lir,  but  sounds  do.     And  it  is  a  plain  argument,  that 

^tound  paiticipateth  of  some  local  motion  of  the  air, 

a  cause  i'me  qua  non,  in  that  it  perishcth  so  sud- 

^denly ;  fur  in  every  section  or  impulsion  of  the  air, 

Ihe  air  doth  suddenly  restore  and  reimite  itstlf ;  whkh 

'  the  water  also  doth,  but  nothing  so  swiftly. 

Experiments  in  consort  touching  the  passage  and  in- 
terceptions of  sounds, 

iNthe  trials  of  the  pas-ia^,  or  not  piLssage  of  sounds, 
fou  must  take  heed  you  iiiistake  not  tlie  jiasiiing  by 
the  sides  cf  a  body,  for  the  passing  through  u  body ; 
id  thea'forc  ymi  must  make  the  intcrcepling  body 
rciT  close :  for  sound  will  pass  tlu'ough  a  small  chink. 

212.  Whkke  sound  passcth  through  ahai-dordose 
^body.  as  through  water ;  through  a  wall ;  tlirough 

letal,  as  in  hawks  belb  stopped,  etc.  the  bard  or 
lose  body  must  t>e  but  thin  and  small ;  for  else  it 
leadt  tb  and  extiuguishcth  the  sound  utterly.  And 
lerefore  in  the  e\,periment  of  s|>t'akit)g  in  air  under 
Water,  tlie  voice  must  not  be  very  deep  T»*iihin  the 
water :  for  then  the  sound  pierceih  not.  So  if  you 
sjwnk  on  the  farther  side  of  a  close  wall,  if  the  wall 
be  veri'  thick  you  shall  not  he  beard :  and  if  there 
were  nn  hogshead  empty,  whcTeof  the  sides  were 
'lome  t*r(i  foot  thick,  and  the  bungh"le  Hopped ;  t^ 
conceive  the  resounding  sound,  by  the  cotnmunica- 
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tioii  of  the  outward  air  with  the  air  within,  would 
be  little  01*  none:  but  only  you  shall  hear  tlie  noise 
of  tJie  cnitwnrd  knock,  as  if  the  vessel  were  full. 

S13.  It  is  certain,  that  in  the  [lassage  of  sounds 
through  hard  hodifs  the  spirit  or  ]]neumatioal  part  of 
the  hard  body  itself  doth  eo-ojierate ;  but  mudli  better 
when  the  iude^  nf  that  hard  body  are  struck,  than 
when  the  percussion  is  only  within,  without  toucli  of 
the  sidifs.  Take  therefore  a  hawk's  bell,  the  holes 
stopjied  up,  and  hang  it  by  a  thread  within  a  Iwttle 
glasH,  and  stop  the  mouth  of  the  glass  very  close  with 
wax ;  and  then  shake  the  glass,  and  see  whether  Uie 
bell  give  any  smind  at  all.  or  how  weak  :  but  note, 
that  you  must  instead  of  the  thread  take  a  wire;  or 
else  let  the  fflass  have  a  great  belly ;  lest  when  you 
shake  the  bell,  it  dash  upon  the  sides  of  the  glass. 

214.  It  is  i)lain,  tltat  a  rerj-  long  and  downright 
arch  for  the  sound  to  pass,  will  extinguish  the  .sound 
quite;  so  that  that  sound,  which  would  be  heard 
over  a  wall,  will  not  be  heard  over  a  church ;  nor 
that  sound,  which  will  be  heard  if  you  stand  some 
distance  fi-om  the  wall,  will  be  heard  if  you  stand 
dose  under  the  wall 

S15.  Soft  and  foraminous  bodies,  in  the  first  crea- 
tion of  the  sound,  will  dead  it;  for  the  striking 
against  cloth  or  furr  will  make  little  sound  ;  as  hath 
been  said  :  but  in  tlie  passage  of  the  sound,  they  nill 
admit  it  better  than  harder  bodies ;  as  we  see,  that 
curtains  and  hangings  will  not  stay  the  sound  much  ; 
but  glass  windows,  if  they  be  very  close,  will  check 
a  sound  more  than  the  like  thidcness  of  cloth.  We 
see  aI.so  in  tiie  rumbling  of  the  belly,  how  easily  the 
sound  pnsstth  through  the  guts  and  skin. 

21 6.  It  is  worthy  the  inipiiry,  whether  great  sounds, 
as  oc  ordnance  or  bells,  become  not  more  weak  and 
exile  when  they  pass  through  small  crannies.  For 
the  subtiltics  of  artiruUitc  sounds,  it  may  be,  may 
pa.ss  through  small  crannies  not  confused ;  but  the 
magnitude  of  the  sound,  peiiiapSi  n^t  so  well. 
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Experiments  in  consort  touching  tkcmedium  of  sounds.  '\ 

21 7.  Th  e  mediums  of  sounds  are  air;  soft  and  poroi 
bodies;  also  wntn*.     And  hard  bodies  refuse  not  al-*] 
top;^tlier  to  be  mediums  of  sounds.     But  oil  of  them 
are  dull  aud  unapt  deferents,  citcept  the  alf. 

21 8.  I N  air,  the;  tliinncr  or  drier  air  carrieth  not  the" 
sound  so  well  ns  the  more  dense ;  as  appeareth  iil 
hij^ht  sounds  and  evening  sounds,  and  sounds  in  moisf 
weather  and  southern  winds.     The  reason  is  already 
mentioned  in  the  title  of  majoration  of  sounds ;  bein^l 
for  that  thin  air  is  !»cttrr  pierced;  hut  thick  air  pre-'J 
sen*eth  the  sound  better  from  waste  :  let  further  trials 
be  made  by  liollowing  in  mists  and  gentle  showers; 
for,  it  may  be,  that  will  somewhat  dead  the  sound. 

210.  riow  far  forth  flame  may  be  a  medium  of 
sounds,  especially  of  such  sounds  as  arc  created  by  air, 
and  not  betwixt  hard  bodies,  let  it  be  tried  in  speak- 1 
ing  where  a  bonfire  is  between ;  but  then  you  must 
allow  for  some  disturbance  the  noise  that  the  flamed  j 
itself  maketh. 

220.  Whetiikji  any  other  liquors,  being  made  me- 
diums, cause  u  divei^ity  of  f>ound  from  water,  it  may 
be  tried :  as  by  the  knapping  of  the  tongs  ;  or  striking^ 
of  the  bottom  of  a  vessel,  filled  cither  with  milk  or 
#itli  nil;  which, though  they  be  more  lights  yet  arCi 
iBey  more  unequal  bodies  than  air. 

Of  the  natures  of  the  mediums  we  have  n<n^ 
spoken  ;  as  for  the  disposition  of  the  said  mediums,  \t^ 
doth  consist  in  the  jienning,  or  not  penning  of  IhA 
air;  of  which  we  have  spoken  before  in  the  title  ofj 
delation  of  sounds:  it  ronsistcth  alsu  in  the  figure  of  1 
the  I'oncave  through  wlijch  it  passeth  ;  of  which  we, 
will  speak  next. 

Experinu'iits  iw  consort,  nhat  the  figures  of  the 
ptpes,  or  concaves,  or  the  bodies  deferent y  conduce ^ 
to  the  sounds. 

'llow  the  flares  of  pipes,  nr  concaves,  through  which' 
sotmds  pass,  or  of  other  bodies  deferent,  conduce  t6 
the  variety  and  alteration  of  the  sounds;  either  in 
respect  of  the  greater  quantity,  or  less  quantity  of  air. 
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vjtich  the  concaves  receive ;  or  in  respect  of  the  cany- 
ing  of  soui)J.s  longer  nnil  shorter  way ;  or  in  respect 
ofnianj'  other  circumstances ;  they  have  hccn  touched, 
as  falling  into  other  titles.  But  those  fiji^ures  which 
we  now  arc  to  speak  of,  we  intend  to  tx*.  as  they  con- 
cern the  lines  tlirough  which  the  sound  pa:iseth  ;  ns 
straight,  crooked,  angular,  circular,  etc 

S21.  Thk  figure  of  a  bell  partaketh  of  the  pyrami.<, 
hut  yet  comnig  off  and  dilating  more  suddenly.  The 
figure  of  a  hunter's  horn  and  cornet  is  oblique ;  yet 
they  have  likewise  straight  horns ;  whidi,  if  they  be  of 
the  same  bore  witli  the  oblique,  differ  little  in  ^ound, 
save  ttiat  llic  struight  require  somewhat  a  stronger 
blast.  The  figures  of  recorders,  and  flutes,  and  pipes, 
are  straight  \  but  tlie  recorder  hath  a  less  bure  and  a 
greater,  above  and  below.  The  trumpet  hatli  the 
figure  of  the  letter  S:  which  makcth  that  purling 
sound,  etc.  Generally  the  stniigbt  line  hath  the 
cleanest  and  roundest  sound,  and  the  ccooked,  the 
iDoio  hoarse  and  jarring. 

2^2.  Or  a  sinuous  pipe  that  may  have  some  four 
flexions,  trial  would  be  made.  Likewise  of  a  pipe 
made  like  a  cross,  open  in  the  midst.  And  so  like- 
wise of  an  angular  pipe :  and  see  what  will  be  the 
effects  of  these  several  sounds.  And  «o  again  of  n 
circular  pipe ;  as  if  you  take  a  pipe  [lerfect  rnund, 
and  make  a  hole  whereinto  you  shall  blow,  and  an- 
other hole  not  far  from  that ;  but  with  a  traverse  or 
stop  between  them  ;  so  that  your  breath  may  go  the 
round  of  the  circle,  and  come  forth  at  the  second 
hole.  Vou  may  try  likewise  percussions  of  solid  bo- 
dies of  several  figures ;  as  globes,  flats,  cubes,  crosses, 
triangles,  etc.  and  their  combinations,  as  flat  against 
flat,  and  convex  against  convex,  and  convex  against 
flat,  etc.  and  mark  well  the  diversities  of  the  sounds. 
Try  also  the  diHerencc  in  sound  of  several  crassitudes 
of  bard  bodies  ]K'rcussed  ;  and  take  knowledge  of  the 
diversities  of  the  sounds.  I  myself  have  tried,  that  a 
bell  of  gold  yieldeth  an  excellent  sound,  not  inferior 
to  that  of  silver  or  braids,  but  rather  letter :  yet  we 
Sep  that  a  piece  of  money  of  gold  soundeth  iar  moro 
Hat  than  a  piece  of  money  of  silver. 
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223.  TuF.  harp  hath  the  concave  not  along  the 
strings,  but  across  the  strings ;  and  no  instrument 
hath  the  sound  so  melting  and  prolonged,  as  the  Irish 
harp.  So  as  I  suppose,  that  if  a  virginal  were  made 
with  3  double  concave,  the  one  all  the  length,  as  the 
virginal  hath  ;  the  other  at  the  end  of  the  strings,  as 
the  harp  hatti ;  it  must  needs  make  the  sound  per- 
fecter,  and  not  so  shallow  and  jarring.  You  may  try 
it  without  any  sound-board  along,  hut  only  harp-wise 
at  one  end  of  the  strings ;  or  lastly,  with  a  double 
concave,  at  each  end  of  the  strings  one. 

Experiments  in  consort  touching  the  mixture  of' 
sounds. 

224.  There  U  an  apparent  diversity  between  the' 
species  visible  and  audible  in  this,  that  the  \isible 
doth  nut  mingle  in  the  medium,  but  the  audible  doth. 
For  if  we  look  abroad,  we  see  heaven,  a  number  of 
stars,  trees,  Iiills,  men,  beasts,  at  once.  And  the  spe- 
cies of  the  one  doth  not  confound  the  other.  But  iT' 
so  many  sounds  came  from  severtd  parts,  one  of  them 
would  utterly  confound  tlw  other.  So  we  see,  that 
voices  or  consorts  of  music  do  make  an  harmony  by 
mixture,  which  colours  do  not.  It  is  tnic  neverthe- 
less that  a  great  light  drowneth  a  smaller,  that  it  can- 
not be  seen ;  as  the  sun  that  of  a  glow-worm ;  as  well'] 
as  a  great  sound  drowneth  a  lesser.  And  I  suppose 
likev^ise,  that  if  there  wei-e  two  lanthorn5of  glass,  the 
one  a  crimson,  and  the  other  an  azxii-e,  and  a  candle 
within  either  of  them,  those  coloured  lights  Kould 
mingle,  and  cast  upon  a  white  paper  a  purple  colour. 
And  even  in  colours,  they  yield  a  faint  and  weak 
mixture :  for  white  walls  make  room?  more  lightsome 
than  black,  eic.  but  the  cause  of  the  confusion  ia 
sounds,  and  the  inconfusion  in  species  visible,  is,  for 
that  thv  sight  worketh  in  right  lines,  and  iiiaketli  se- 
veral cones ;  and  .so  thei-e  can  be  no  coincidence  in  the 
eye  or  risual  point :  but  sounds,  that  move  in  obUque.< 
and  arcuate  lines,  must  needs  encounter  and  dislurii 
the  one  the  other. 

225.  TiTK  sweetest  and  best  harmony  is,  when 
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every  part  or  instrument  is  not  heard  by  itself,  but  a 
con6ation  of  thetn  all :  which  rcquii-eth  to  ^tatiJ  some 
distance  ofT,  even  as  it  is  in  the  mixture  of  [lerfimies ;  or 
the  taking  of  the  smells  of  several  flowers  in  the  air. 
2S6.  The  disposition  of  the  air  in  other  qtialities, 
except  it  he  joined  with  sound,  hath  no  ^reat  opera- 
tion upon  sounds :  for  whether  the  air  Ije  lightsome 
or  dark,  hot  or  cold,  quiet  or  stirring,  except  it  be 
with  noise,  swcet-smelbng,  or  stinking,  or  the  like ;  it 
importeth  not  much ;  some  petty  alteration  or  dif- 
ference it  may  make. 

227.  But  sounds  do  disturb  and  alter  the  one  the 
other:  sometimes  the  one  drowning-  the  oiher,  and 
making  it  not  beard ;  sometimes  the  one  jarring  and 
discording  with  the  other,  and  making  a  conftisJon; 
sometimes  the  one  mirgUng  and  con\ptiunding  with 
the  other,  ami  making  an  harmony, 

228.  'J'wo  voices  of  like  loudness  vnW  not  be  heard 
twice  as  far  as  one  of  them  alone ;  and  two  candles  of 
like  light,  will  not  make  things  seen  twice  as  far  off 
as  one.  TIic  cause  is  profound ;  but  it  seemeth  that 
the  impressions  from  the  objects  of  the  senses  do  min- 
gle respectively,  everj'  one  with  his  kind;  but  not  in 
proportion,  as  is  before  demonstrated :  and  the  rea- 
son may  be,  because  the  fii-sl  impi-ession,  which  is 
from  privative  to  active,  as  from  silence  to  noise,  or 
from  darkness  to  light,  is  n  greater  degree  than  frt>m 
less  noise  to  more  noise,  or  from  less  light  to  more 
light.  And  the  reason  of  that  again  may  be,  for  that 
the  air,  after  it  hath  received  a  charge,  doth  not  re- 
ceive a  surcharge,  or  greater  charge,  with  like  appe- 
tite as  it  doth  the  first  charge.  As  for  the  increase  of 
virtue,  generally,  what  proportion  it  IwarKh  to  the 
increase  of  the  matter,  it  is  a  lar^  field,  jind  to  be 
handled  by  itself. 

Exptrimatts   in  consort    touching  vidioration  of 

iouatJs. 

220,  At.i.  reflections  concurrent  do  make  sounds 

greater;  but  if  the  Iiody  that  crcatcth  cither  the  uri- 

gtnal  sound,  or  the  reflection,  be  clean  and  smooth,  it 

niaketh  them  sweeter.     Trial  may  br  made  of  a  lute 
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or  viqU  with  tite  belly  of  polished  brass  instead  of 
WM}d.     Vie  sec  tliat  even  in  the  open  air,  the  wirc- 
stxinff  is  sweeter  Uian  the  string  of  guta.    And  we' 
«ee  tluiL  for  reilexiuu  water  cxcclleth;  as  in  musical 
near  tlie  waterj  or  in  echos. 

33Q.  It  bath  been  tried,  that  a  pipe  a  little  moist- 
ened on  the  inside*  but  yet  so  as  tlierc  be  no  drops,  yj 
left,  m^eth  a  mure  soh^mu  souml,  tlian  if  the  pi|>e  .] 
were  dr>' :  but  yet  with  a  sweet  digrce  ol"  sibilation 
or  purling;  as  we  totichcd  it  liefoit:  in  the  title  o£. 
equality.     The  cause  is,  for  that  all  thing^i  porous  be- 
iug  5ii|)erficially  wet»  and,  as  it  were,  between  drj*  and 
^et,  Iicconie  a  little  mure  even  and  smooth ;  but  tb^-.| 
purling,  which  must  needs  proceed  of  iiieqiiality,  I, 
lake  to  be  bred  between  the  smoothness  of  the  mward^  i 
surface  of  the  pipe,  whicli  ia  wet,  nnd  the  I'est  of  the 
wood  of  the  pipe  unto  which  the  wet  comcth  not,  but 
it  rcuiaine\^  dry. 

SJl.  In  froUy  weather  music  within  doors  sound- 
«kb  better.  W'liich  niay  be  by  reason  not  of  tlie  dis- 
position of  the  air,  but  of  the  wood  or  string  of  the 
instrument,  which  'v&  made  more  crisp,  and  so  more 
porou::!  and  hollow  :  uud  we  see  that  old  lutes  sound, 
bettLT  than  new  fur  the  same  reason.  And  so  du  lute- 
strings tliat  have  been  kept  long. 

232.  Sot:KD  ia  likewise  meliorated  by  the  mingling 
of  open  air  with  pent  air  ;  therefore  trial  may  be  made 
of  a  lute  or  viol  with  a  double  belly  ;  niukiug  luiuther 
belly  with  a  knot  over  the  strings ;  yet  so,  as  there  U9' 
room  enough  for  the  strings,  and  mom  enough  to  play 
below  that  belly.  Trial  mar  be  made  also  ot  an  Irish 
barp,  with  a  concave  on  botii  sides;  whereas  it  useth 
to  have  it  but  on  one  side.  The  douht  may  be,  lest  it 
should  make  too  much  resounding ;  whereby  one  note 
would  overtake  anotiier. 

GS.*!.  If  you  sing  in  the  hole  of  a  drum,  it  makcth 
the  singing  more  sweet-  And  so  I  conceive  it  would, 
if  it  were  a  song  in  parts  sung  into  several  drums ; 
and  for  handsomeness  and  strangoncM  sake,  it  would 
not  be  amiss  to  Iiave  a  curtain  between  the  place 
where  tlie  drums  are  and  the  hcarcrs. 
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'*f$4i.  When  a  sound  is  created  in  a  wind-instniment 
betweenthe  breath  and  the  air,  yet  if  the  sound  be 
oomwiinicated  with  a  more  efjufit  body  of  the  pipe, 
il  mclioralftli  the  sound.  For,  no  duubt,  there  would 
be  a  differing  sound  in  a  trumpet  or  pipe  of  wood ; 
and  a^aiii  in  a  tinini|>ct  or  pipe  of  Urd-ss.  It  were 
good  to  try  recoi-dei's  and  hiiiiturs  liunis  uf  brass,  what 
Ac  sound  would  be. 

295.  Sounds  are  meliorated  by  the  intension  of  tlic 
sense,  where  the  eonmion  senst*  Ls  collected  most  to 
the  particidar  sentte  of  hearing,  and  the  sight  suspend- 
ed :  and  therefore  s<mnd3  arc  sweeter,  as  well  as 
greater,  in  the  night  than  in  the  day ;  and  1  fiuppose 
they  are  sweeter  to  blind  men  than  to  others :  and  it 
18  manifest  that  between  slcepine:  and  waking,  when 
all  the  senses  are  hound  and  suspended,  niujtic  is  far 
sweeter  than  when  one  is  fully  waking. 

Experiments  in  consort  touching  the  imitation  of 
sounds. 

S36.  Ft  is  a  thinfj  strar(fc  in  nature  when  it  is  aU 
tentively  considered,  how  children,  and  some  birda^ 
team  to  imitate  speech.  They  take  no  mark  at  all  of 
the  motion  of  the  mouth  of  him  that  njK-aketh,  for 
birds  are  as  well  tau{:fht  in  the  dark  as  by  light.  The 
Mionds  of  dpeech  are  very  curious  and  exquisite:  so 
one  wmdd  think  it  were  a  lesson  hard  to  learn.  It  is 
true  that  it  Is  done  witli  time,  aiid  by  httle  nnd  little, 
ind  with  many  egsayn  and  profen:  but  all  this  dis- 
chargeth  not  the  wonder.  It  would  mnke  a  man 
think,  thou^  this  which  we  shall  say  may  seem  ex- 
ceeding strange,  that  there  is  some  transmission  of 
.spirits;  and  that  the  spirits  of  the  teacher  put  in  mo- 
tion, should  work  with  the  spirits  nf  the  learner  a  pre- 
dSspositJon  to  offer  to  imitate;  and  so  to  perfect  the 
imitation  by  decrees.  But  touching  oiwmtions  by 
transmissiitns  of  spirits,  which  h  one  of  the  highest 
secrets  in  natuie,  we  ^hah  ^lenk  in  due  place;  chiefly 
when  we  come  to  inf|iiire  of  imagination.  Hut  as 
for  imitation,  it  is  certain  that  there  is  in  men  and 
other  creatures  a  pre-disposition  to  imitate.     We  sec 
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how  ready  apes  ond  monkeys  are  to  imitate  all  mo- 
tions of  man  ;  and  in  the  catching  of  dottrels,  we  sec 
how  the  foolish  bird  playeth  the  ape  in  gestures :  and 
no  man,  in  "effect,  doth  accompany  with  others,  but 
he  Icameth.  ere  he  is  aware,  some  gesture,  or  voice,:! 
or  fashion  of  the  other. 

237-  In  imitation  of  sounds,  thai  man  fihould  be 
the  teacher  is  no  part  of  the  matter ;  for  birds  will 
leam  one  of  another  ;  and  there  is  no  rewoixi  by  feed- 
ing, or  the  like,  given  them  for  the  imitation ;  and  be- 
sides, you  shall  have  parrots  thai  will  not  only  Imitate^ 
voices,  but  laughing,  knocking,  srptcaking  of  a  door 
wpon  the  hinges,  or  of  a  cart-wheel ;  and,  in  effect, 
any  other  noise  they  hear. 

238.  No  beast  can  imitate  the  speech  of  man  but 
birds  only ;  for  the  a|»e  itself,  that  is  so  ready  to  imitate 
otherwibe,  attoinetb  not  any  degree  of  imitation  of 
speech.     It  is  true,  that  I  have  known  a  dog,  that  if 
one  howled  in  his  ear,  he  would  fall  a  howling  a  great 
while.     ^Hiat  should  be  the  aptness  of  birds  in  com- 
parison of  beasts,  to  imitate  the  speech  of  man,  may 
be  further  inquired.     We  see  that  beasts  have  those 
ports  which  they  count  the  instruments  of  speech,  as 
Mps,  teeth,  etc.  liker  unto  man  than  birds.     As  for 
the  neck,  by  which  the  throat  passoth.  we  see  many 
beasts  have  it  for  the  length  as  much  as  birds.  What 
belter  gorge  or  artery  birds  have,  may  be  farther  in- 
quired.    The  birds  that  are  known  to  be  spenkws, 
are  parn)t<t,  pies,  jays,  daws,  and  ravens.     Of  whirfi 
parrots  have  an  rnhmque  hill,  but  the  rest  not. 

2:J9.  But  \  conceive,  that  the  aptness  of  birds  is  not 
so  much  in  the  conformity  of  the  organs  of  speech,  a» 
in  their  attention.  For  speech  nmst  come  by  hearing 
and  learning ;  and  birds  give  more  heed,  and  mark 
sounds  more  than  beasts ;  because  naturally  they  arc 
moiv  delighted  with  them,  and  practise  them  more,  as 
appoareth  in  their  singing.  We  sec  also  that  thase  that 
teach  birds  to  sing,  do  keep  them  waking  to  increase 
their  attention.  Wc  see  also,  that  cock  birds  amongst 
Kinging  birds  are  ever  the  better  singers;  which  may 
be  becau.se  they  arc  more  lively  and  listen  more. 
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240.  Lajiol'R  and  iutention  to  imitate  voices,  doth 
conduce  much  to  imitation :  and  therefore  wc  sec 
that  there  be  certain  pantomime  that  will  represent 
the  voices  cX  players  of  interludes  so  to  life,  as  if 
you  see  them  not  you  would  think  they  were  those 
players  themselves ;  and  so  the  voices  of  other  men 
that  they  hear. 

2*1.  There  have  been  some  that  could  counter- 
feit the  distance  of  voices,  which  is  a  secondary  object 
of  hearing,  in  such  sort,  as  when  tliey  stand  fa^tt  by 
you,  yuu  would  think  the  speech  came  from  afar  off*, 
in  a  fearful  numner.  How  this  is  done  may  be  furtlier 
inquired.  But  I  see  no  great  use  of  U  but  for  im- 
posture, in  counterfeiting  ghosts  or  spirits. 

Experiments  in  consort  touching  the  reflexion  of 

sounds. 

There  be  three  kinds  of  reflexions  of  sounds ;  a  re- 
flexion concurrent,  a  reflexion  iterant,  which  we  call 
echo;  and  a  super-rertexion,  or  an  echo  of  an  echo; 
whereof  the  first  liath  been  handled  in  the  title  of  mag- 
nitude of  sounds :  the  latter  two  we  will  now  speak  of 

2-*2.  TiiF.  reflexion  of  species  visible  by  mirrors  you 
may  command;  Iwicause  passing  in  right  lines  they 
may  be  guided  to  any  point :  but  the  reflexion  of 
sounds  is  hard  to  master ;  because  the  sound  filling 
great  spaces  in  arched  lines,  cannot  he  so  guided : 
and  therefore  wc  see  there  hath  not  been  practised  any 
means  to  make  artificial  echos.  And  no  echo  already 
known  retunketli  in  a  very  narrow  room. 

24^.  The  natural  eclios  are  made  upon  walU. 
woods,  rocks,  hills,  and  banks;  as  for  waters,  being 
near,  they  make  a  concurrent  echo;  but  being  farther 
off",  as  upon  a  lanfc  river,  they  make  an  iterant  echo  : 
for  there  is  no  difference  Ix-tween  the  concurrent  echu 
luid  the  iterant,  but  the  quickness  or  slowuc^  of  the 
return.  But  there  is  no  daubl  but  water  doth  hulp  the 
delation  of  echo ;  as  well  as  it  helpeth  the  delation  of 
original  sounds. 

244.  It  is  certain,  as  hath  been  formerly  touched, 
that  if  you  speak  through  a  trunk  stopped  at  tlie  far- 


itbcr  end,  you  shall  find  a  blast  return  U|>pQ  jour 
'  moulli,  but  no  sound  at  idl.  Tfae  tauae  is,  ior  that 
jthc  doi>t;Qei»!i  wluch.prcftervuth  the  urigiual,  i^  not 
table  to: preserve  tim  reflected  sptvid:  beijides  ili^l 
.  echos  arc  seldom  created  hut  hy  loud  sounds.  And 
I  tiieru-t'urf^  there  is  Ie.ss  hope  of  artificial  echub  in  ajr 

pent  in  a  narrow  concave.  Nevertheless  it  hath  ifeqn 
-tried,  that  one  leaning  over  a  well  of  twenty-five 
iCtthom  deep,  and  jfpeakiijg,  tliotigh  hut  viftiy,  j-pt 
vsot  so  soil  as  a  vbisper,  the  water  returned  a;good 
Sftudibtc  echo.  It  would  be  tried,  whether  siieakin^  in 
-caves,  wht-rc  thcjc  is  no  issue  save  wheie  you  si»t'ak, 

will  Dot  yield  echosj  as  wells  do. 

245.  Thk  echo  comoth  as  the  original  sound  duih> 
_  in  a  round  orb  of  air :  it  were  good  to  U-y  the  rrealiDg 
^bf  the  echo  where  ihe  body  rei)ercUSKinpf  mokcth  au 

angle  :  as  against  the-return  of  a  wall,  etc.     Abo  we 

see  that  in  mirrors  theveis  the  like  angle  of  incidence, 
r  fi-om  the  otiject  to  the  glass,  and  from  Die  glass  to  the 

eye.  Andifyoui>trikeaballitidc-Iongin<'tfidlupuU  the 

suiface.the  rebound  will  be  as  mudi  the  roiitrary  way : 
kwhether  there  be  any  such  resilience, in  echos,  that 
t'isf  whether  a  man  shall  hear  hc-ttcrif  he>tanda?ide  the 

body  rcpercussin^,  lluin  it  he  stand  w  here  he  !»[)euketh, 

or  any  where  in  a  right  line  bctwcdij  may  be  tiiefiL 
iTrial  likewise  would  be  ntaile,  hy  standing  nrarer  the 
i|>laceof  repercusstngtliari  he  that  s|i('aketli  ;  and  again 
^by  standing  farther  ofT  then  he  that  speakcth  ;  and  so 
fknowledgc  would  be  taken,  whether  echos,  as  wella^ 

original  sounds,  be  not  strongest  near  hand. 

346.  TUERB  be  mnny  places  where  you  shall  hear 
'  a  number  of  echos  one  alter  another :  and  it  is  when 
.  there  is  variety  of  hills  or  woods,  some  nearer,  some 

farther  off :  so  that  the  return  fi-om  the  fottber,  being 
(last  created,  will  be  UkewLstr  lasit  heard, 

247.  As  the  voicL-  goeih  rountl,  as  well  towards 

ithe  back,  as  towards  the  front  of  him  that  speakrth: 
^'SO  likewise  doth  the  echo  :  for  you  have  many  back 

C^os  to  the  place  where  you  stand. 
''4148.  To  make  an  echo  that  will  report  three,  or 
.•,'lbur>  or  five  woo^ls  diktuictly,  it  is  retjuisile  that  the 
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body  repcrcussing  be  a  good  distance  oflT:  for  if  it  be 
near,  and  yet  not  «o  rear  as  to  make  a  concurrent 
echo,  it  choppeth  with  you  upon  the  sudden.  It  U 
requisite  likewise  that  the  air  be  not  much  jtenl:  ftr 
air  at  a  gr^t  tfistance  pent,  worketh  the  ^ame  eflect 
with  air  at  large  in  a  small  distance.  And  therefore  \n 
the  trial  of  speaking  in  the  well,  though  the  well  was 
deep^  the  voice  came  back  suddenly,  and  would  bear 
the  report  but  of  two  words. 

249.  Foil  cchos  upon  cchos,  there  is  a  n(re  instance 
thereof  in  a  place  which  I  will  now  exactly  describe. 
It  is  some  three  or  four  miles  from  Purls,  near  a  tfiwH 
called  Pont-Charenton  ;  and  some  bii"d-bolt  sltot  or 
more  from  Ihe  river  of  Sein.    ITie  rwnm  13  n  chnpcl  or 
small  church.     The  walls  al!  standing,  both  at  the 
sides  and  at  the  ends.     Two  rows  of  pillars,  after  the 
manner  of  isles  of  churches,  also  standing ;  the  roof 
all  open,  not  so  much  as  any  emhowment  near  any  of 
the  walls  left.    There  was  against  every  pillar  a  stack 
of  billets  above  a  man's  height;  which  the  watermen 
that  i)rin^  wood  douTi  the  Sein  in  stacks,  and  not  in 
boats,  laid  there,  as  it  seemeth,  for  dieir  ease.    Speak- 
ing at  the  one  end,  I  did  hear  it  return  the  voice  thir- 
teen several  times ;  and  I  have  heard  of  others,  that 
it  would  rotnm  sixtucn  times  :  For  I  was  thereabout 
three  of  the  clock  in  the  afternoon  :  and  it  is  best,  as 
all  other  erhos  are.  in  the  evening.     11  is  iiianitest 
that  it  is  not  echos  from  several  places,  but  a  tossing 
of  the  voice,  as  a  ball,  to  and  fro;  like  to  reflexions 
in  looking-glasses,  where  if  ynu  place  one  glass  be- 
'  fore  and  another  behind,  you  shall  sec  the  glass  l>ehind 
with  the  image,  within  the  glass  before ;  and  agam, 
the  glass  before  in  that ;  and  divers  such   super-re- 
flexions, till  the  species  specici  at  last  die.     For  it  is 
every  return  weaker  and  more  shady.    -  In  like  man- 
ner the  voice  in  that  chapel  createth  spedein  spccieit 
and    maketh    succeeding    super-reflexions;    for  -it 
melteth  'by  degrees,  and  every  reflexion  is  weaker 
than  the  former:  so  that  if  you  speak  three  words,  it 
will,  perhaps,  some  three  times  report  you  the  whole 
three  words ;  and  then  the  two  latter  words  for  some 
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r times;  anil  tlien  the  last  word  alone  for  some  times; 

I;  still  fading  and  growin;;  weaker.  And  whereas  in 
,echoi>of  one  retiirnj  it  is  much  to  hear  four  or  Ave 
words ;  in  this  echo  of  so  many  returns  upon  Uic  mat- 
ter, yoii  hear  alwvc  twenty  words  for  three. 

250.  'I'hk  like  echo  upon  echo,  but  only  with  two 
reports  hatli  been  observed  to  be,  if  you  stand   bc- 

f^twpcn  a  house  and  a  hill,  and  lure  towards  the  IiUl- 
For  tlie  house  will  give  a  back  echo ;  one  taking  it 
£rom  the  other,  and  the  latter  the  weaker. 

251.  TiiKiu:  ai'e  certain  letters  that  an  echo  will 
,  hardly  express ;  as  S  for  one,  especially  being  prin- 
:,ci*pal  in  a  woi-d.  I  remember  well,  that  when  I  went 
,to  the  echo  at  Pont-Cliarenton,  there  was  an  old  Pa- 
fTJ^ian,  tliat  took  it  to  be  work  of  spiiil-s  and  of  good 
tspirits.     For,  said  he,  call  Satan,  and  the  echo  will 

not  deliver  back  the  devil's  name;  but  will  say,  ra 

ten  J  which  i-sa*  much  in  Frencli  asapage^or  avoid, 
ind  thereby  I  did  hap  to  And,  that  an  echo  would 
I  not  return  S,  being  but  a  Itissing  and  an   interior 
I  lound. 

S5S.  EcHos  arc  some  more  sudden,  and  chop  again 

OS  soon  as  the  voice  is  dellvei-ed :  as  hatli  been  portly 
)said:  others  are  more  deliberate,  that  is,  give  more 
^cpacc  between  the  voice  and  the  echo;  wliich  is 
, caused  by  the  local  nearness  or  distance:  some  will 
[lejiort  a  longer  train  of  words,  and  some  a  sliorter; 
,Eome  more  loud,  fuU  as  loud  as  the  ori|>inal,   and 

sometimes  more  loud,  and  some  weaker  and  fainter. 

253.  WHiiUK  echos  come  from  several  parts  al  the 
ysamc  distance,  they  must  needs  make,  as  it  were,  a 
^choir  of  echos,  and  so  make  the  report  greater,  and 
-even  a  continited  echo  ;  which  you  shall  Andiu  sonic 

bills  thai  stand  encompassed  theatre-like. 

254.  It  doth  not  yet  apjiear  that  there  is  n-fractioQ 
in  sounds,  as  well  as  In  species  visible.  Fur  I  do 
not  think,  that  if  a  sound  should  ]>as!i  tlirough  divers 

i;inediutn!<,  as  air,  tlotb,  wood,  it   would  dtliver  the 

jsouud  ill  a  dill'erent  pbce  (wax  tliat  unto  which  it  i« 

^defcriL'd;  which  is    the  proi>cr  effect  of  refraction. 

But  tntyoratioDf  v.hich  is  aI«o  the  uoik  of  refraction. 
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a{>peareth  jUainly  in  sounds,  as  hath  be«n  handled  at 
full,  but  it  is  not  by  diversity  of  mediums. 

E.rperiments  m  consort  touching  the  consent  and 
dissent  between  visibles  and  audibles. 
VVb  have  obiter^  for  demonsiratinn'n  sake,  used  in 
divers  in-stanct-s  the  examples  of  tlie  sight  and  things 
visible^  to  illustrate  the  nature  of  sounds :  but  we 
think  good  now  to  prosecute  that  comparison  more 
fuUy. 

Content  of  visibies  and  audihles. 

255.  Both  of  them  itprcad  themselves  in  round, 
and  fill  a  whale  floor  or  orb  unto  certain  limits;  and 
are  carried  a  great  way :  and  do  langui.th  and  lessen 
by  degrees,  according  to  the  distance  of  the  objects 
firom  the  sensorieji. 

256.  Both  of  them  have  the  whole  species  in  every 
small  portion  of  the  air,  or  niediun),  so  as  the  species 
do  pass  through  small  crannies  without  confusion :  as 
we  see  ordinarily  in  levels,  as  to  the  eye;  and  in 
crannies  or  chinks,  as  to  the  sound. 

257.  Both  of  them  are  of  a  sudden  and  easy  gene- 
ration and  dilation ;  and  likewise  perish  swiftly  and 
suddenly ;  as  if  you  remove  the  light,  or  touch  the 
bodies  that  give  the  sound. 

258.  Both  of  them  do  receive  and  carry  exquisite 
and  accurate  differences;  as  uf  colours,  figures,  mo- 
tions, distances,  lu  visibles ;  and  of  articulate  voices, 
tones,  songs,  and  quaverings,  in  audibles. 

259.  Both  of  them,  in  their  virtue  and  working, 
do  not  appear  to  emit  any  corporal  substance  into 
their  mediums,  or  Uie  orb  of  their  vii-tue ;  neither 
again  to  raise  or  stir  any  evident  local  motion  in  their 
mediums  as  they  pass ;  but  only  to  carry  certain  spi- 
ritual species ;  the  perfect  knowledge  of  the  cause 
whereof,  l^eing  hitherto  scarcely  attained,  we  shall 
search  and  handle  in  due  place. 

260.  Both  of  them  seem  not  to  generate  or  pro- 
duce any  other  effect  in  nature,  but  such  as  apper- 
taiiieth  to  theii-  proper  objects  and  senses,  and  are 
otherwise  l>arren. 

VOL.  I.  K 


m 


Natural  Histortf. 


[Ont.  \m 


ab'I.  But  both  of  th 


Iheii 


own  pniper  artto 
do  work  thrpt*  niatiirt>9t  efiefts.  Tlw  first,  in  that  the 
stronger  species  drownetli  the  lesser ;  as  the  light  of 
tho  sun,  the  light  of  a  giow-worm;  the  report  of  an 
ordnance,  the  voice :  The  second,  in  that  an  object 
of  surcharge  or  excess  destrriyeth  the  wnse  ;  as  the 
light  of  the  sun  the  eye;  a  violent  sound  near  the  ear 
the  hearing:  The  third,  in  that  both  of  them  will  be 
,reverberate ;  as  in  inirroi"s,  and  in  echos. 

262.  Nkitheu  of  iheui  doth  destroy  or  hinder  the 
species  of  the  other,  although  they  encounter  in  the 
same  medium ;  as  liglit  or  colour  hinder  not  soun 
nor  f  contra. 

263.  Both  of  them  affect  the  sense  in  living  c: 
'tures,  and  yield  objects  of  pleasnrc  and  dislike:  yet 
ineverthtlcss  tho  objects  of  them  do  also,  if  it  be  well 
jobserved,  affect  and  work  upon  dead  things ;  namely, 
iSMch  as  have  some  conformity  with  the  organs  of  the 
I  two  senses;  as  visibles  work  npon  a  looking-glass, 
Nrhich  is  like  the  pupil  of  the  eye;  and  audibles  upon 
[the  places  of  eclio,  which  resemble  in  some  sort  the 
Wavem  and  structure  of  the  ear. 

S64.  Both  of  them  do  diversly  work,  as  they  hate 
leii'  medium  diversly  disposed.     So  a  trembling  me 
ium,  as  smoke,  niaketh  the  object  seem  to  trembi 
[ind  a  rising  or  falling  medium,  as  winds,  maketh 
^the  sounds  to  rise  or  fall. 

26.5.  To  Imth,  the  medium,  which  is  the  most 
^propitious  and  eonduclble,  is  air ;  for  glass  or  water, 
^etc.  art!  not  comparable. 

266.  Is  Iwth  of  them,  where  the  object  is  fine  and 

i  Accurate,  it  conduceth  much  to  have  the  sense  inten- 

jtivp  and  erect;  insomuch  as  you  contract  your  eye 

when  you  would  see  sharply  ;  and  erect  your  ear  when 

you  would  hear  attentively;  which  in  beasts  that 

have  ears  moveable  \»  most  manifest. 

267-  Thf.  (jeanus  of  light,  when  they  are  multiplied 
tand  conglomerate,  generate  heat;  which  is  a  diffe- 
rent action  from  the  nction  of  ftight :   and  the  multi- 
plication and  conglomeration  of  sounds  doth   gcne^ 
rate  an  extreme  rarefaction  of  the  air ;    which    is 
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an  actinn  materiate,  diHbring^  from  the  action  of  snund; 
if  it  be  true,  which  is  andently  reported,  that  birds 
with  great  shouts  have  fallen  down. 

Dissents  of  visibUs  and  audibies. 

96tt.  The  species  of  visibles  seem  to  be  emissions 
of  beams  from  the  objects  s««n,  almost  like  odoiirs, 
save  that  they  are  more  ineorporeal :  but  the  species 
of  audibies  seem  to  [mrtieipnte  more  with  local  mo- 
tion, like  pereus^iotis.  or  impressions  mnde  upon  the 
air.  So  that  wherens  all  bodies  do  seem  to  work  in 
two  raannem,  either  by  the  communication  of  their 
natures,  or  by  the  impressions  and  signatures  of  their 
motions;  the  diffusion  of  species  visible  seemeth  to 
participate  more  of  the  former  operation,  and  the 
species  audible  of  the  latter. 

869.  The  species  of  audibies  seem  to  be  carried 
more  manifestly  tbrotigh  the  air  than  the  species  of 
risihles :  for  I  conceive  that  a  contrnr)'  strong-  wind 
will  not  much  hinder  the  sight  of  risihles,  as  it  will 
do  the  hearing  of  sounds. 

370.  There  is  one  difference  above  all  others  be- 
tween visiUes  and  audibies,  that  is  the  most  remark- 
able, as  that  whereupon  many  smaller  differences  do 
depend  :  namely,  that  visibles,  except  lights,  are  car- 
ried in  right  lines,  and  audibies  in  arcuate  lines.  Hence 
it  Cometh  to  pass,  that  visibles  do  not  intermingle  and 
coufound  one  another,  as  hath  been  said  before  :  but 
sounds  do.  Hence  it  coraeth.  that  the  solidity  of 
bodies  doth  not  much  hinder  the  sight,  so  that  the 
bodies  be  clear,  and  the  {tores  in  a  right  line,  ss  in 
glass,  crystal,  diamonds,  water,  etc.  but  a  thin  scarf 
or  handkerchief,  though  they  be  bodies  nothing  so 
solid,  hinder  the  sight :  wheivas,  contrHriwise,  these 
p(»vus  bodies  do  not  much  hinder  the  hearing,  but 
solid  bodies  do  almost  stop  it,  or  at  the  least  attenuate 
it.  Hence  also  it  cometh.  that  to  the  reflexion  of 
visibles  small  glasses  suftice;  but  to^the  reverlieration 
of  audibies  are  required  greater  spaces,  as  hath  like- 
wise  been  said  before. 

371.  VjsiBLES  are  seen  farther  off  tlian  sounds  are 
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heard:  allowing  nevertheleia  the  rat^  nf  their  bigness; 
for  otherwi.se  a  great  sound  wiU  be  heard  fartlier  off 
than  B  small  body  seen. 

S72.  VisiBLEs  require,  generally,  some  distance 
between  the  object  and  the  eye,  to  be  better  seen ; 
whereas  in  audibles,  the  nearer  the  approach  of  t 
sound  i^  to  the  sense,  the  better.  But  in  this  thero' 
ay  be  a  double  error.  The  one  because  to  seeing 
there  is  required  light ;  and  any  thing  that  toiicheth 
e  pupil  of  the  eye  all  ovtr  excludcth  the  light.  For 
have  heard  of  a  person  very  credible,  who  lumsdf 
as  cured  of  a  cataract  in  one  of  his  eyes,  that  while 
^•the  silver  needle  did  work  upon  the  sight  of  his  eye, 
remove  the  film  of  the  cataract,  be  never  saw  any 
.^tng  more  clear  or  perfect  than  that  white  needle : 
>irhich,  no  doubt,  was,  because  the  needle  was  lesser 
than  the  pupil  of  the  e}'e>  and  so  took  not  Uie  light 
om  it  The  other  error  may  be,  for  that  tiie  object 
f  sight  doth  stiike  upon  the  pupil  of  the  eye  directly 
thout  any  interception ;  whereas  the  cave  of  the 
ar  doth  hold  off  the  sound  a  little  from  the  oi^gan : 
and  so  nevertheless  there  its  some  distance  required 
in  both. 

273.  VisiBLES  are  swiftJier  carried  to  the  sense 
tthan  audibles;  as  np^icareth  in  thunder  and  lightning, 
amc  and  report  of  a  piece,  motion  of  the  air  in  hcw- 
'ing  of  wood.  Ail  which  have  been  set  down  hereto- 
fore, but  arc  proper  for  this  title. 

374.  1  CONCBi  VF.  also,  that  the  spcdes  of  audibles 
^0  hang  longer  in  the  air  than  those  of  vi.sibles:  for 
although  oven  tliose  of  visibles  do  hang  some  time, 
wc  sec  in  rings  turncd>  that  shew  like  spheres;  in 
lute-strings  fiUipped ;  a  fire-brand  carrietl  along, 
r'hich  leaveth  a  train  of  light  behind  it ;  and  in  the 
ilight ;  and  the  like :  yet  I  conceive  that  sounds 
y  longer,  because  they  ore  carried  np  and  down 
ith  the  wind ;  and  because  of  the  distance  of  the 
me  in  ordnance  discharged,  and  heard  twenty 
miles  off. 

275.  In  visibles  tliere  are  not  found  objects  so  odi- 
ous and  ingrate  to  the  sense  as  in  audibles.     For  foul 
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sights  do  rather  displease,  in  that  they  excite  the  luc- 
moTf  of  foul  thin^,  than  in  the  immediate  objectx. 
And  therefore  in  pictures,  those  foul  siijhts  do  not 
much  olVcnd;  but  in  audibles,  the  gratin^^  of  a  saw, 
when  it  \&  sharpened,  doth  offend  so  much,  as  it  set- 
teth  the  teeth  on  «ij^.  And  any  of  the  harah  discords 
in  uiusic  the  ear  doth  straightways  reftise. 

S76.  In  visihies,  after  great  light,  if  you  come 
suddenly  into  the  dark,  or  contrariwise,  out  of  the 
dark  into  a  glaring  light,  the  eye  is  dazzled  for  a  time, 
and  the  sight  confused ;  but  whether  any  such  effect 
be  after  great  sounds,  or  after  a  deep  silence,  may  be 
better  inquired.  It  is  an  old  tradition,  that  those  that 
dwell  near  the  cataracts  of  Nilus,  are  strucken  deaf: 
but  we  find  no  such  effect  in  cannonlcrs,  nor  nitU«i«, 
nor  those  that  dwell  u)x>n  bridges. 

S77-  It  scemeth  that  the  impression  of  colour  is  so 
weak,  as  it  worketh  not  hut  by  a  cone  of  direct 
beams,  or  right  lines,  whereof  the  Imsis  is  in  the  ob- 
ject, and  the  vertical  point  in  the  eye ;  so  bs  there  is 
a  corrndiation  and  conjunction  of  beams ;  nnd  those 
beams  so  sent  forth,  yet  are  not  of  any  i'orcc  to  beget 
the  like  borrowed  or  second  beams,  except  it  be  by 
reflexion,  whereof  we  speak  not.  For  the  beams  pasi, 
and  give  little  tincture  to  that  aii-  which  is  adjacent ; 
which  if  they  did>  we  should  sec  colours  out  of  a  right 
line.  But  as  this  is  in  colours,  so  otherwise  it  is  in 
the  body  of  light.  Kor  when  there  i«  a  skreen  be- 
tween the  caudle  nnd  tlie  eye,  yet  the  light  posseth 
to  the  paper  whereon  one  writeth;  so  that  the  light 
is  seen  where  the  body  of  the  ilamc  is  not  seen,  and 
where  any  colour,  if  it  were  placed  where  the  body 
of  the  flame  is,  would  not  be  seen.  I  judge  that 
sound  is  of  tliis  latter  nature ;  for  when  two  are 
placed  on  both  sides  of  a  wall,  and  the  voice  ta 
heard,  I  judge  it  is  not  only  the  original  sound  which 
passeth  in  an  arched  line;  but  the  sound  which 
passeth  above  the  wall  in  a  right  line,  begetteth  the 
like  motion  roundabout  it  ai  the  &rst  did,  though 
more  weak. 
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Experimtttts  in  consort  touching  the  sympathy 
antipathy  of  sounds  one  with  another. 

278.  All  concnrHs  nn<l  (iismrds  of  music  are,  n© 
doubt,  sympathies  nnd  antipathies  of  snunds.  And 
so,  likewise,  in  that  music  which  we  call  hrukcn 
music,  or  consort  music,  some  consorts  of  instruments 
■re  sweeter  than  others,  a  ihinj^  not  suflSciently  yet 
observed  :  as  the  Irish  harp  and  base  viol  agree  wrfl: 
the  recorder  and  stringed  music  agree  well :  oi^ans 
and  the  voice  agree  well,  etc.  But  the  wginals  and 
the  lute :  or  the  Welsh  hnrp  and  Irish  harp ;  or  the 
voice  and  pipes  alone,  agree  not  so  well :  but  for  the 
melioration  of  music,  there  is  yet  much  left.  In  this 
point  of  exquisite  consorts,  to  try  and  inquire. 

279.  There  is  a  common  observation,  that  if  a 
lute  or  viol  be  laid  u]>on  the  back,  with  a  small  strawl 
apon  one  of  the  atiings ;  and  another  lute  or  viol  be 
laid  by  it ;  and  in  the  other  lute  or  viol  the  unison 
to  that  string  be  stnicken,  it  will  make  the  string 
move ;  which  will  appear  both  to  the  eye,  and  by  the 
straw's  falling  off.  The  like  will  be,  if  the  diapason 
or  eighth  to  that  string  be  strucken.  either  in  the  same 
lute  or  viol,  or  in  olliers  lying  by  :  but  in  none  of 
these  there  is  any  report  of  soiuul  that  can  be  dis- 
cerned, but  only  motion. 

S80.  It  was  devised^  that  a  viol  should  have  a  lay 
\  of  wire-stiings  below,  as  close  to  the  belly  as  a  lute; 
and  then  the  strings  of  guts  mounted  upon  a  bridge 
as  in  ordinary  viols ;  to  the  end  that  by  this  means 
the  upper  strings  strucken  should  make  the  lower  re- 
sound by  sympathy,  and  so  make  the  music  the  bet- 
ter ;  which  if  it  be  to  purpose,  then  sympathy  work- 
eth  as  well  by  report  of  sound  as  by  motion.  Rat 
this  device  I  conceive  to  be  of  no  use,  because  the 
upper  strings,  whiHi  are  stopped  in  great  variety, 
cannot  maiittain  a  diapason  or  unison  with  the  low«', 
which  are  never  stopped.  But  if  it  shoidd  be  of  use 
at  all,  it  must  he  in  instruments  which  have  no  stops, 
as  virginals  and  harps  ;  wherein  trial  may  be  made  of 
two  rows  of  strings,  distant  the  one  from  the  other. 
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381.  The  experiment  of  sympathy  may  be  trans- 
ferred, perba{>s.  from  instruments  of  strings  to  othei- 
iostruments  of  sound.  As  to  try,  if  there  were  in  one 
steeple  two  bells  of  unison,  whether  the  striking  of 
the  one  would  move  the  other,  mure  thou  if  it  were 
another  accord ;  and  so  in  pi()es.  if  they  be  of  ei|ual 
bore  and  sound,  whether  a  little  straw  ur  feaUier 
would  move  in  the  one  pipe,  when  tlie  other  'n  blown 
al  an  unison. 

282.  It  seemeth,  lK>th  in  car  and  eye,  the  instru- 
ment of  sense  hath  a  sympathy  or  similittiile  w'lih  that 
which  ^vcth  the  reflection,  an  hath  been  loucht^d  be- 
fore: for  as  the  sight  of  tlie  eye  is  hke  a  crystal,  or 
glass,  or  water ;  so  is  the  ear  a  sinuous  cave,  with  a 
hard  bone  to  stop  and  revei-berate  the  suund  ;  which 
is  like  to  the  places  that  report  eehos. 

Experiments  in  consort  touching  the  hindering  or 
helping  of  the  hearing. 

28.1.  When  a  man  yawiieih,  he  cannot  hear  ao 
well.  The  cause  is,  for  that  the  membrane  of  the 
ear  is  extended  ;  and  so  rather  cnslcth  off  the  «ound 
than  draweth  it  to. 

284.  We  hear  better  when  we  hold  nur  breath  than 
contrary :  insomuch  as  in  all  listening  to  attain  a 
sound  afar  ofi'  men  hold  their  breath.  The  cause  is, 
for  that  in  all  expiration  the  motion  is  outwards ;  and 
therefore  rather  di*iveth  away  the  voice  than  tlraweth 
it:  and  l>eKides  we  see,  that  in  all  labour  to  do  things 
with  any  strength,  we  hold  the  breath;  and  U^slening 
aAer  any  sound  that  is  heard  with  difficulty,  is  a  kind 
of  labour. 

285.  Let  it  be  tried,  for  the  help  of  the  hearing, 
and  i  conceive  it  likely  to  succeed,  to  make  an  in- 
strument like  a  tunnel ;  the  narrow  part  whereof  may 
be  of  the  bi^ess  of  the  Imle  of  the  ear ;  and  the 
broader  end  much  larger,  like  a  bell  at  Uie  skirta ; 
and  the  length  half  a  foot  or  more.  And  let  the  najv 
row  end  of  it  be  set  close  to  the  ear:  and  mark  whe- 
ther any  soimd,  abroad  in  the  open  air,  will  not  lie 
heard  distinctly  Orom  farther  distance,  than  without 
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that  iustruinent ',  beiD^,  as  it  were,  an  ear-spectacle. 
And  1  have  heard  there  is  in  Spain  an  instrument  in 
use  to  be  set  to  the  ear,  that  helpeth  somewhat  thos« 
that  are  tliick  of  hearing-. 

286.  If  the  mouth  be  shut  close,  nevertheless  there 
is  yielded  by  the  roof  of  the  mouth  a  murmur;  such 
as  is  u^ed  by  dumb  men.  But  if  the  nostrils  be  like- 
wise stopped^  no  such  murmur  can  he  made  :  except 
it  be  in  the  bottom  of  the  palate  towards  the  throat. 
Whereby  it  appeareth  manifestly,  that  a  sound  in  the 
mouth,  except  such  as  aforesaid^  if  the  mouth  be 
stopped,  passeth  from  tne  palate  through  the  nostrihuj 

Experiments  m  consort  touching   the  spiritual  at 
Jine  nature  of  sounds. 

287.  The  repercussion  of  sound.tj  which  we  call 
echo,  is  a  ereat  argument  of  the  spiritual  essence  oFj 
soundt.     Fi>r  if  it  were  corporeal,  the  repercussion 
should  be  created  in  the  same  manner,  end  by  like 
instruments,  with  the  oripnal  sound:    hut  we  secJ 
whatu  number  of  exquisite  instruments  must  concupj 
in  speaking  of  words,  whereof  there  is  no  such  matter^ 
in  the  returning  of  them,  but  only  a  plain  stop  and 
repercussion. 

288.  Tm:  exquisite  differences  of  articulate  sounds, 
canned  along  in  the  air,  shew  that  tliey  cannot  be^ 
signatures  or  impressions  in  the  air,  as  hath  been  wi 
refuted  by  the  ancients.     For  it  is  true,  that  set 
make  excellent  impressions;  andsu  it  may  be  thought] 
of  sounds  in  their  first  generation  :  but  then  the  dela-^ 
tion  and  continuance  of  them  witliout  any  new  seal- 
ing, sliew  apparently  they  cannot  be  impressions. 

289-  AXL  sounds  are  suddenly  made,  and  do  «tid-' 
denly  [lerish  :  but  neither  tliat,  nor  the  exquisite  dif- 
ferences of  them,  is  matter  of  so  great  admiration  : 
the  quaverings  and  warbUngsin  lutes  and  pipes  are  i 
swift;  and  the  tongue,  which  is  no  very  fine  instru- 
ment, doth  in   s])eeeh   make  no  fewer  motions  thai 
IhiTC  l)e  letters  in  all  tlie  words  which  are  uttered;" 
But  that  sounds  should  not  only  be  so  speedily  gene- 
mted,  but  carried  so  far  every  way  in  such  a  moment- 
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any  time.  d«serveth  more  admiration.  Ah  for  exam- 
ple, if  a  man  stand  in  the  middle  of  a  6fld  and  speak 
aloud,  he  shall  be  heard  a  furlong  in  round;  end 
that  !^h(iU  1k!  in  articulate  sounds  ;  and  thnsi>  Hhall  be 
entire  in  every  little  {lortion  of  the  air ;  and  this  fihall 
be  done  in  the  space  of  less  than  a  minute. 

290.  Thi:  sudden  generation  and  peiishing^  of 
sounds,  must  be  one  of  these  two  ways.  Either  that 
the  air  suflereth  some  furi^e  by  sound,  and  then 
restoreth  itself,  as  water  doth ;  which  being  divided, 
maketh  many  circles,  till  it  restore  itself  to  the  natoral 
consistence  :-  or  otherwise,  that  the  air  doth  willingly 
imbibe  the  sound  a-i  grateful,  hut  cannot  maintain  it; 
for  that  the  air  hath,  as  it  shoidd  seem,  a  secret  and 
hidden  appetite  of  receiving  the  sound  at  the  first ; 
but  tlicn  other  gross  and  more  materiatc  qualities  of 
the  air  straigfatways  suffocate  it;  like  unto  flame, 
which  is  generated  with  alacrity,  but  straight 
quenched  by  the  enmity  of  the  air  or  other  ambient 
bodies. 

There  be  these  difTerences,  in  gcticml,  by  which 
sounds  aie  divided:  1.  Alusical,  immusical.  ii.  Tre- 
ble, base.  3.  Flat,  sharp.  4.  Soft.  loud.  5.  Exte- 
rior, interior.  6.  Clean,  harsh  or  purling,  7.  Arti- 
culate, inarticulate. 

We  liave  laboui-ed,  as  may  appear,  in  this  inquisi- 
tion of  80und->i  dili^^ntly ;  l>oth  because  sound  is  one 
of  the  mo»t  hidden  portion^!  uf  nature,  a$  we  ^aid  in 
the  beginning,  and  because  it  is  a  virtue  which  may 
be  called  incorjKneal  and  imniateriate ;  whereof  there 
be  in  nature  but  few.  Besides,  we  were  willing,  now 
in  these  our  first  centuries,  to  make  a  pattern  or  pre- 
cedent of  ,in  exact  inquisition  ;  and  we  shall  do  the 
like  hercailer  in  some  other  subjects  which  require  it. 
For  wc  desire  that  men  should  learn  and  perceivet 
how  severe  n  thing  the  true  inquisition  of  nature  is; 
and  shoidd  accustom  themselves  by  the  light  of  par- 
ticulars to  enlarge  their  minds  to  the  amplitude  of  the 
world,  and  not  reduce  the  world  to  the  narrowness  of 
their  minds. 
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£jpej'im€tit  solitary  touching  the  Qrient  colours  in 
dissolution  0/  metaLt. 

291.  Metai-5  give  orient  and  fine  coloun  in  dis-' 
aohitions ;  as  g^ild  givetli  an  excellent  yellow :  quick*] 
silver  an  excellent  g^een ;  tin  giveth  an  exceller 

likewise  in  tlielr  puti^actions  or  nists;    ait] 
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verniilioii.  vt-i-digi-ease.  bisc,  cirrus  etc.  and  likewise] 
hi  their  vitrifications.  The  cause  is,  for  that  by  theil 
strength  uf  body  they  are  attle  to  endure  the  6re 
strcMig  waters,  and  to  be  put  into  an  e(]tial  pusturefj 
and  again  to  retain  part  of  tlieir  principal  ^)irit;l 
which  two  thin^,  equal  {Msture  and  (juick  8piritfl)ij 
are  required  chiefly  to  iiiukc  eoluuns  lightsome. 

Earperiment  solitary  touching  prolongation  of  U/4 

if)2.  It  condticptb  unto  long  lite,  and  to  the  morej 
pfaudd  motion  of  tlie  spirits,  which  thereby  do  less  prey'j 
and  consume  the  juice  of  the  IkmIv,  either  that  menft| 
actions  he  fret?  und  voluntai-y,  tliat  nothing-  be  donej 
invito  Minerva^  but  secundum  gemum  ;  or  on  thej 
other  side,  that  the  actions  of  men  Iw  full  of  regula- 
tion and  commands  within  themselves:  for  then  the' 
victory  and  performing  of  the  command  giveth  s  good] 
dis[H>5ition  to  the  spirits;  especially  if  there  Ik*  a  pmi 
cccding  from  degree  to  degi"ee;  for  then  the  sense  o( 
the  victoiy  is  the  greater.  An  example  of  the  former] 
of  these  is  in  a  country  life;  and  of  the  latter  vk] 
munks  and  pliilo^ophem,  and  such  as  do  continually 
enjoy  themselves. 

il^periment  solitary  touching  appetite  of  union  tf| 

bodies. 

S9S.  It  is  certain  that  in  all  bodies  there  'a  lat 
appetite  of  union  and  evitation  of  solution  of  conti* 
nuity :  and  of  thi^  appetite  there  be  many  degrees; 
but  the  most  remarkable  and  fit  to  be  distinguished 
are  three.  The  firHt  \a  liquors;  the  second  in  hard< 
bodies;  and  the  third  in  bodies  cleaving  or  tenacioui* 
In  liquors  this  apjietite  is  weak:  we  see  in  Uqoon»| 
the  threading  of  them  in  stilLicides,  as  hath  been  sitidt 
the  falling  of  them  in  round  drops,  nhich  i.*  the  form 
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of  uoioD  ;  artd  the  staving  of  them  ior  a  little  time  in 
bubbles  and  frotb.  Id  the  second  degree  or  kind,  this 
appetite  is  strong*;  as  in  iron, in  stone,  in  wood,  etc. 
In  tlie  third,  this  appetite  is  in  a  medium  between 
the  other  two :  for  :iuch  bodies  do  partly  follow  the 
touch  of  another  body,  and  partly  stick  and  continue 
to  themselves ;  and  therefuie  they  mpe*  and  draw 
tliemselves  in  threads ;  as  we  see  in  pitch,  glue,  birdf 
lime,  eic.  But  note,  that  all  solid  bodies  are  cleaving 
more  or  less :  and  that  they  love  belter  the  touch  of 
somewhat  that  is  tangible,  than  of  au-.  For  water  in 
small  quanlitr  cleaveth  to  any  thing  that  i.s  solid; 
and  so  would  metal  too,  if  the  weight  drew  it  not 
off.  And  therefore  goiA  foliate,  or  any  metal  foliate, 
deaveth  :  hut  tliose  bodies  which  are  noted  to  be 
clammy  and  cleaviug,  are  such  as  have  a  more  indif- 
ferent appetite  at  once  to  follow  another  luidy,  and 
to  hold  to  themselves.  And  therefore  they  are  com- 
monly bodies  ill  mixed ;  and  which  take  more  plea- 
sure in  a  foreign  body*  than  in  preserving  their  own 
consistence;  and  wliich  have  little  predominance  in 
drought  or  moisture. 

Ej'periment  solitary  touching  the  like  operations  of 
heat  and  time. 

294.  TlMK  and  heat  are  fellows  in  many  elfects. 
Heat  drieth  bodies  that  do  easily  expire ;  as  parch- 
ment, leaves,  roots,  clay,  etc.  And  so  doth  time  or 
age  arefy ;  as  in  the  same  bodies,  etc.  Heat  di«- 
solveth  and  melteth  bodies  that  keep  in  their  spirits ; 
as  in  divers  liquefactions ;  and  so  doth  time  in  some 
bodies  of  a  softer  consistence,  as  is  manifest  in  honey, 
which  by  age  waxeth  more  litjuid,  and  the  like  in 
s\igar  ;  and  so  in  old  oU,  wltich  is  ever  more  clear  and 
more  hot  in  medicinable  use.  Heat  causeth  the  spirits 
to  search  some  issue  out  of  the  body ;  as  in  the  vola- 
tility of  metals;  and  so  doth  time;  as  in  the  rust  of 
metals.  But  generally  heat  doth  that  in  small  time 
which  age  doth  in  long. 
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ETperiTTteiU  toUtary  touching  the  tfi^'ering  opera- 
tions ofjire  and  time.  * 

295.  SosrE  thin.ffs  which  pa?s  the  fire  are  softest  at 
6rst,  and  by  time  f^ruw  hai-d.  as  the  crumb  of  bread 
Some  are  liarder  when  they  come  from  the  fire,  an 
afterwards  fpre  ajrain,  and  grow  soft,  as  the  crust  ol 
bread,  bisket,  sweet- meats,  salt,  etc.     The  cause  is," 
for  that  in  those  things  which  wax  hard  w'ith  tirae^ 
the  work  of  the  fire  is  a  kind  of  melting- ;  and  in  th 
that  wax  soft  with  time,  contrariwise,  the  work 
the  fire  is  a  kind  of  baking;  and  whatsoever  the  fire 
baketh,  time  doth  in  some  degree  dissolve. 

E,Tperiment  solitary  touchifig  motions  by  iimtation,\ 

296.  Motions  pass  from  one  man  to  another,  not 
so  much  by  exciting  ima|:pnation  as  by  invitation  ; 
especially  if  there  be  an  aptness  or  inclination  before. 
Therefore  gaping,  or  yawning,  and  stretching  do  paM| 
from  man  to  man ;  for  that  that  causcth  gaping  andj 
stretching  is,  when  the  spirits  are  a  little  heav^  by  any' 
vapour^  or  the  like.    For  then  they  strive,  as  it  were* ' 
to  wring  uiit  and  expel  thai  which  luadeth  tliera.    So, 
met)  drowsy,  and  desirous  to  sleep,  or  before  the  fit 
of  an  agiie,  do  use  to  yawn  and  stretch ;  and  do  Ukt*- 
wise  yield  a  voice  or  uound.  which  Is  an  interjection 
of  expulsion  :  so  that  if  another  be  apt  and  jirepared 
to  do  the  like,  he  folluweth  by  the  sight  of  auother- 
So  the  laughing  of  anotlter  uiakcth  to  laugh. 

^Kxperiment  solitary  touching  inftctious  diseases, 

Sd7.  Thrue  be  some  known  diseases  that  are  in-' 
fcctious:  and  others  that  are  not.     Those  that  are 
infectious  are,  first,  such  as  are  chiefly  in  the  spirits, 
and  not  m  much  in  the  humours ;  and  therefore  pass ' 
easily  from  body  to  Iwdy ;  sui-h  are  pestilences,  lip^n-*' 
tudes,  and  such  like.     Kecondly,  such  as  taint  tiio 
breath,  which  we  see  passeth  manifestly  from  man  to 
man ;  ami  not  invisibly,  as  the  atferts  of  the  spirits 
do ;  such  are  consumptions  of  the  lungs,  etc,    Thirdlyt 
such  as  come  forth  to  the  skin,  and  therefore  taint 
the  air  or  the  body  adjacent ;  especially  if  they  conaiit 
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in  ail  unctuous  suMance  oot  apt  to  dissipate;  such 
are  scabs  and  leprosy.  Fourthly,  such  as  are  merely 
in  the  humours,  and  not  in  the  spirits*  breath,  or  exi> 
halations ;  and  therefore  they  never  infect  but  by 
touch  only;  and  such  n  touch  also  as  cometh  within 
the  epidermh  ;  as  the  vonom  of  the  French  pox,  and 
the  biting^  of  H  nmd  d(^. 

Experiment  solitary  touching  the  incorporation  of 
powders  and  liquors. 
298.  Most  powders  grow  more  close  and  colierent 
by  mixture  of  water,  tlian  by  mixture  of  oil,  though 
oil  be  the  thicker  bixjy ;  as  meal,  etc.  The  reosou  is 
tlie  omif^rulty  of  bodies ;  which  if  it  be  more,  maketh 
a  |)erfecter  imbititiun  ajid  incorporation;  which  in 
moift  powders  is  more  between  them  and  water,  than 
between  them  and  oil:  but  painters,  colours  gi-ound. 
and  ashes,  do  belter  incorporate  with  oil. 

Expcriiutnt  solitary  touching  exercise  of  i!ie  body. 
S299*  Mt'CH  motion  and  exerd.se  is  good  for  some 
bodies ;  and  sitting  and  less  motion  for  others.  If 
the  body  be  hot  and  void  of  superfluous  moistures,  too 
mucli  motion  hurteth ;  and  it  is  an  error  in  phy- 
sicians, to  call  too  much  upon  exercise.  Likewise 
men  ought  to  beware,  tliat  they  use  not  exercise  and 
a  spare  diet  both :  but  if  much  exercise,  then  a  plen- 
tiful diet ;  and  if  s[>anng  diet,  then  little  exercise. 
The  benefits  that  come  of  exercise  are,  first,  that  it 
sendeth  nourishment  into  the  parts  more  forcibly. 
Secondly,  that  it  hclpeth  to  excem  by  sweat,  and  so 
maketh  the  parts  a»siniilat«  the  more  perfectly. 
Thirdly,  that  it  maketli  the  substance  of  the  body 
more  .tolid  and  compact ;  and  so  less  apt  to  be  con- 
sumed and  depredated  by  the  spirits.  The  evils  that 
come  of  exercise  are,  first,  that  it  maketh  the  spirits 
more  hot  and  pi^atory.  Secondly,  that  it  doth 
absorb  likewise,  and  attenuate  too  much  the  moisture 
of  the  body  Thirdly,  that  it  maketh  too  great  con- 
cussion, especially  if  it  be  violent,  of  the  inward  parts. 
which  delight  more  in  rest.     But  generally  exeixase. 
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if  H  be  much,  is  no  friend  to  prolongation  of  life ; 
fcVhich  is  one  cause  why  women  live  longer  than  men, 
iitse  they  stir  lesa. 

\Tperitnent  soUiart/  touching  meats   that   induce 
satiety. 

}fOO.  SOMR  food  we  may  use  long,  and  much, 
rithout  glutting;  a£  bn:ad,  fle^h  that  \s  not  fat  or 
ink,  e/c.  Some  other,  tbou^  pleasant,  glutteth 
sooner;  &s  sweet- meatus,  fat  moats,  etc.  The  cause 
is,  for  thnt  appetite  consisteth  in  the  emptiness  of  the 
mouth  of  the  stomach ;  or  possessing  it  with  sontfr- 
what  that  Is  astringent;  and  therefore  cold  and  dry. 
But  things  that  are  sweet  and  fat  are  more  filling ; 
and  do  swing  and  liang  more  ahout  the  mouth  of  the 
stomach ;  and  go  not  down  so  s[ieedi)y :  and  again 
turn  sooner  to  choler,  which  is  hot,  and  ever  abateth 
tlie  ap|)etite.  We  see  also  that  another  cause  of 
satiety  is  an  over-custom  ;  and  of  appetite  is  novelty; 
and  therefore  meats,  if  the  same  Ik;  contiiiuully  taken, 
induce  loathing,  To  gire  the  reason  of  the  distaste 
of  satiety,  and  of  the  pleasure  in  novelty ;  and  to  dis- 
tinguish not  only  in  meats  and  drinks,  but  also  in 
motions,  loves,  company,  delights,  studies,  what  they 
be  that  custom  nmketh  more  gralehil,  and  what 
inore  tedious,  were  a  large  field.  But  for  meats, 
cause  is  attraetion,  which  is  quicker,  and  more 
cited  towards  that  which  is  new,  than  towards  thi 
whereof  there  remaineth  a  relish  by  former  use. 
And,  generally,  it  is  a  nile,  that  whatsoever  is  sonie>^ 
what  ingrate  at  first,  Is  made  grateful  by  custom; 
but  whatsoever  is  too  pleasing  at  first,  growcth 
quickly  to  satiate. 
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Experiments  in  consort  touching  ike  clarijieation 
of  liquors,  and  the  accelerating  thereof. 

Acceleration  of  time,  in  woiis  of  nature,  may 
well  I;e  esteemed  inter  magnalia  naturae.  And 
even  in  divine  miracles,  accelerating  of  the  time  is 
next  In  the  creating  of  the  matter.  We  will  now 
therefore  proceed  to  the  iucjuiry  of  it ;  and  for  acce- 
leration of  germination,  we  will  refer  it  over  unto  the 
place  wliere  we  shall  handle  the  subject  of  plants 
generally  -,  and  will  now  begin  with  other  accele- 
rations. 

301 .  LTQroHS  are,  many  of  tlwm,  at  the  first,  thick 
and  troubled ;  as  nmste,  wort,  juices  of  fruits,  or  herbs 
expressed,  etc.  and  by  time  they  settle  and  clarify. 
But  to  make  them  clear  before  the  time- is  a  great 
work ;  for  it  is  a  spur  to  nature,  and  putteth  her  out 
of  her  pace :  and,  besides,  it  is  of  good  use  for  making 
drinks  and  sauces  potable  and  serviceablr  speedily. 
But  to  know  the  means  of  ac<:elerating  clarification, 
we  must  first  know  the  causes  of  clarification.  The 
first  rausc  is,  by  the  separation  of  the  grosser  imrts  of 
the  hfpior  from  the  finer.  The  second,  by  the  eijual 
distribution  of  the  spirits  of  the  liquor  with  the  tAngi- 
ble  pni'ts :  for  that  ever  represeiiteth  l«dies  clear  and 
untroubled.  The  third,  by  the  refining  the  spirit 
itself,  which  thereby  giveth  to  the  liquor  more  splen- 
dour and  more  bistre. 

302.  First,  for  separation,  it  is  wrought  by  weight, 
as  in  the  ordinary  residence  or  settlement  of  liquors ; 
by  heat,  by  motion,  by  precipitation,  or  sublimatJon, 
that  is.  a  calling  of  the  several  parts  either  up  or 
down,  which  is  a  kind  of  attraction ;  by  adhesion,  8« 


on 


vir>i 


Natural  History.  [Cent.  IV. 

when  a  body  more  viscotis  is  nungled  and  agitated 
with  the  liquor,  which  viscous  body,  afterwards  se- 
vered, draweth  with  it  the  grosser  part<  of  the  liquor ; 
and  lastly,  by  percolation  or  passji^. 

303.  Secondly,  for  tho  even  distribution  of  th 
spirits,  it  is  wrought  by  gentle  heat;  and  by  agitati 
or  Diotioii,  fur  of  time  we  speak  not,  because  it  is  that 
we  would  antici[)ate  and  represent ;  and  it  is  wroiighi 
also  by  mixture  of  some  other  body  which  hath  a 
tue  to  open  tlie  liquor,  and  tu  moke  the  spirits  t 
better  pass  tlirougfa. 

304.  Tiliuni.v,  for  tlie  refining  of  the  spirit,  it  i 
wrought  likewise  by  heat;  by  motion;  and  by  fuix 
turc  of  some  body  which  liath  virtue  to  atten 
So  UiL'ivfure,  liaving  shewn  the  causes,  for  the  a 
lerating  of  clariftcation  in  general,  and  the  induciii 
of  it,  take  these  instances  and  trials, 

$05,  It  is  iu  cominou  practice  to  draw   wine 
beer  froiu  tlie  lees,  wMch  we  call  raddng,  whereby  i 
will  clarify   nmch  the  sooner ;  fur  the  lees,  thougi 
they  keep  the  drink  in  heart,  and  make  it  lasting, 
withal  they  cast  up  some  spissitude:  and  thiii  iii 
stance  i<i  to  be  referred  to  separation. 

306.  On  the  otlier  side  it  were  good  to  tr>*,  wbd 
the  adding  to  the  liquor  moi-e  lees  than  his  own  willf 
work ;  for  thougli  the  lees  do  make  the  liquor  turbid, 
yet  they  refine  the  spirits.  Take  therefore  a  vessei 
of  new  beer,  and  take  another  vessel  of  new  beer,  and' 
rack  tlie  one  vessel  front  the  lees,  and  pour  the  leea 
of  the  racked  vessel  into  the  unracked  vessel,  and  sec 
the  effect :  this  Instance  is  referred  to  the  refining  of 
the  spirits. 

307-  Take  new  beer,  and  put  in  some  quantity  of 
stale  beer  into  it,  and  see  whether  it  will  not  accele- 
rate the  clarification,  by  opening  the  body  of  the  beer*, 
and  cutting  the  grosser  parts,  whereby  they  may  foU 
donn  into  lees.  ^Vnd  tlm  in>tance  again  is  referred 
to  separation. 

308.  The  longer  malt  or  herbs,  or  the  h*fce,  ore 
infused  in  liquor,  tlie  more  thick  and  troubled  the 
liquor  15;   but  the  longer  they  be  decocted  in  the 
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liquor,  the  clearer  it  is.  The  reason  in  plain,  liccause 
in  infusion,  tJie  longer  it  is,  the  greater  is  thp  pnrt 
of  the  gross  ]>ody  that  gocth  into  the  U(|uor:  but  In 
decoction,  though  more  goeth  forth,  yet  it  either 
purgetfa  at  the  top,  or  setlleth  at  the  bottom.  And 
therefore  the  most  exact  way  to  chirlfy  is,  first,  to  in- 
fuse, and  then  to  take  off  the  liquor  and  decoct  it ;  as 
they  do  in  beer,  which  hatli  malt  first  infused  in  the 
liquor,  and  is  aHierward^  boiled  with  the  hop.  This 
also  is  refen'ed  to  se|>ai*ation. 

309-  Take  hot  embers,  and  put  them  about  a  bottle 
filled  with  new  beer,  almost  to  the  very  neck  ;  let  tlie 
bottle  be  well  stopped,  lest  it  fly  out:  and  continue 
it,  rcneHTDg  the  embers  every  day,  by  the  space  of 
ten  days;  and  then  compare  it  with  anotlicr  bottle  c^ 
the  same  beer  set  by.  Take  also  Linie  both  quenclied 
and  uritjuenched.  and  set  the  lx>tlles  in  litem  iit  supra. 
This  iustance  is  referred  Iwth  to  the  even  distribution^ 
and  also  to  the  refining  of  the  spirits  by  heat, 

310.  Take  bottle?,  and  swing  them,  or  carty  them 
in  a  wheel-barrow  upon  roujjh  ground  twice  iu  a  day, 
but  then  you  may  not  fill  the  bottles  full,  but  leave 
some  air ;  fur  if  the  liquor  come  close  to  the  stopple, 
it  cannot  play  nor  flower  :  and  when  vou  have  hhakeu 
them  well  either  way.  pour  the  drink  into  anothei* 
bottle  stopi)ed  close  after  the  usual  nianuer  ;  foi-  if  it 
stay  with  much  air  in  it,  the  diink  will  pall ;  neither 
will  it  .settle  so  perfectly  in  all  Iht.'  jKuis.  Let  it  stand 
some  twenty-fnur  hours :  then  take  it,  and  put  it 
again  into  a  buttle  with  air,  ui  tupra :  and  llienc« 
into  a  bottle  slopped,  ut  supra :  and  so  repeat  the 
same  operation  for  seven  days.  Note,  that  in  the 
emptying  of  one  bottle  into  another,  you  must  do  it 
Bwihiy  lest  tlie  drink  pall.  It  were  good  also  to  try 
it  iu  a  hotUe  witli  a  little  air  below  the  ueck,  wJLliout 
emptying.  Tliis  iustauce  b  referred  to  the  eveu  dis- 
tnbuliou  and  refining  of  the  spirits  by  motion. 

311,  As  for  percolation  inward  and  outward,  which 
belongetfa  to  seimiation,  trial  would  be  made  of 
clarilyiug  by  adhesion,  with  milk  put  into  nt:w  beer, 
and  stirred  with  it :  for  it  may  be  that  the  grosiicr 
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part  of  ibe  beer  will  cleave  to  the  milk :  tlie  doubt  is, 

whether  t}te  milk  will  sever  woll  af^Ain  ;  which  is  soon 

ried.     And  it  is  usual  in  cUnfyinf;;  hippocras  to  pat 

lin  milk ;  wliich  after  scrercth  and  can-icth  with  it  the 

[grosser  parts  of  the  hippocras,  as  liath  been  said  else- 

rhere.     Also  for  the  better  clarification  by  percola- 

jtion,  when  they  tun  new  beer,  they  use  to  let  it  patt 

ihrnuf^h  a  strainer  ;  and  it  is  like  the  finer  the  strainer 

ife,  the  clearer  it  will  be. 

Experiinculs  in  consort  touching  viataration,  and 
the  acccUrutittg  t/iercof.  Arilijiijit,  touching  the 
viaturation  and  quickening  of  drinfis.  And  n€<xty 
touching  the  maturation  of  fruits. 

The  accelerating  of  maturation  wt;  will  now  in- 
quire of.  And  of  maturation  itself.  It  is  of  three 
natures.  The  maturatiou  ui  fniits :  the  matumtion 
of  drinks:  and  the  maturation  of  impu&tumes  and 
ulcers.  This  last  we  refer  to  another  place,  where 
we  shall  handle  experiments  medicinal.  Tliere  be 
nlso  other  maturations,  as  of  inctals,  etc.  whereof  we 
will  speak  as  occasion  serveth.  But  we  will  bef^n 
'  with  that  of  (b-mks,  because  it  hath  such  affinity  with 
the  clarification  of  liquors. 

819.  For  the  maturation  of  drinks,  it  is  wrought 
by  the  congelation  of  the  spirits  tog^her,  whereby 
they  digest  more  perfectly  the  grosser  parts :  and  it 
is  effected  partly  hy  the  same  means  that  clarification 
is,  whereof  wc  spoke  Iwforc ;  hut  then  note,  that  an 
extreme  clarification  doth  spread  the  spirits  so  smooth, 
they  become  dull,  and  tlie  drink  dead,  which 
ought  to  have  a  Utile  flowering.  And  therefore  alt 
your  clear  amber  drink  is  flat. 

313.  We  see  the  degrees  of  maturation  of  drinks ; 
in  muste,  in  wine,  as  it  is  drunk,  and  in  vin^^. 
Whereof  nmste  hath  not  the  spirits  well  congregated-; 
wine  hath  them  well  united,  so  as  they  make  the 
parts  somewhat  more  oily;  vinegar  hath  tlicm  con- 
gregated, but  more  jejune,  and  in  smaller  quantior, 
the  greatest  and  Bnest  spirit  and  part  being  exhaled  r 
for  we  see  vinegar  is  made  by  setting  the  vessel  of 
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vine  against  the  hot  sun  ;  and  therefore  vinegar  will 
not  bum  ;  for  that  much  of  the  finer  parts  is  exhaled. 
314.  The  refreshinej  and  quickening  of  drink  {tailed 
or  dead,  in  hy  enforcing  the  nioliou  of  tht^  spirit :  so 
we  see  that  open  weather  relaxeth  tho  spint,  and 
malceth  it  more  lirely  in  motion.  We  see  alsu  tiottling^ 
of  beer  or  ale,  wliile  it  is  new  and  full  of  spirit,  «o 
that  it  spirteth  frhen  the  stopple  is  taken  forth, 
maketh  the  drink  more  quick  and  windy.  A  i)an  of 
couU  in  the  ct-Uar  doth  likewise  good,  and  niaki;tii 
the  drink  work  a^n.  New  dnnk  put  to  diink 
that  is  dead  pi-ovoketfa  it  to  work  a^ain :  nnv,  which 
is  more,  as  some  aifirni,  a  brewing  of  new  lieer  set 
by  old  beer,  makoth  it  work  again,  ft  were  good  also 
to  enforce  the  spirits  by  some  mixtures,  that  may  ex- 
cite and  quicken  tliiTn  ;  as  by  putting  into  tlic  bottles, 
nitre,  chalk,  lime,  etc.  We  sec  cream  is  matured,  and 
made  to  rise  more  speedily  by  putting  in  cold  water; 
which,  as  it  setmeth,  getteth  down  the  whey. 

815.  It  is  tried,  that  tlie  burying  of  bottles  of  dnnk 
well  stopped,  either  in  dry  earth  a  good  depth ;  or  in 
the  bott^im  of  a  well  within  water ;  and  best  of  all, 
the  hanging  of  them  in  a  deep  well  somewhat  above 
the  water  for  some  fortnight's  space,  !s  an  excellent 
means  of  making  drink  fiesli  and  quick  ;  for  the  cold 
doth  not  cause  any  exhaling  of  the  spirits  at  all,  at 
heat  doth,  though  it  rnrifieth  the  rest  tJiat  remain : 
but  cold  maketh  tlie  spirits  vigorous,  and  iiritatcth 
them,  whereby  they  incorporate  the  parts  of  the 
liquor  perfectly. 

816.  As  for  the  maturation  of  fruits ;  it  is  wrought 
by  the  calling  forth  of  the  spirits  of  the  body  outward* 
and  so  spreading  them  more  smoothly  ;  and  likewise 
by  digesting  in  some  degree  the  grosser  parts ;  and 
this  is  effected  by  heat,  motion,  attraction  ;  anci  by  a 
rudiment  of  putrefaction  :  for  the  inception  of  putre- 
jaction  hath  in  it  a  maturation. 

817.  There  were  taken  apples,  and  laid  in  straw; 
in  hay ;  in  flour ;  in  chalk ;  in  lime ;  covered  over 
with  onions;  covered  over  with  crabs;  closed  up  in 
wax;  abut  in  a  box,  etc.      There  was  also  an  apple 
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hanged  up  in  smoke ;  of  ail  vrhicb  the  experiment 
irted  in  this  manner. 
818.  After  a  month':>  space,  the  apple  inclosed  in 
^wos  ivas  as  g^een  and  fj-esh  as  at  tlie  fii-st  putting  in, 
and  the  kernels  continued  wjiite.  The  cause  is,  tat 
that  all  exclusion  uf  open  air,  n'tuch  is  ever  preda- 
tory, uiaintainetli  the  body  in  its  first 'freshness  and 
moisture  :  but  the  inconvenience  is,  that  it  tosteth  a 
Uttle  of  the  wax  ;  which,  1  suppose,  in  a  pomepranat^ 
cr  some  such  thick-coated  fruit,  it  would  not  do. 

319.  Tuf,  apple  hantjed  in  the  smoke,  turned  like 
'an  old  mellow  apple  wrinkled,  dry,  sotl,  sweet,  yellow 
'within.    The  couic  is,  for  that  such  a  d^ree  of  heat, 

which  doth  neither  melt  nor  scorch,  (for  we  see  that 
in  a  great  heat,  a  roast  apple  snileneth  and  m^teth  ; 

'und  pig«  fct4,  made  of  ipiarters  of  wardens,  scordi 
end  have  a  skin  of  cole,)  doth  mellow,  and  not  ndiire: 
the  smoke  also  maketh  the  apple,  as  it  were,  sprinkled 
with  soot,  wliich  helpeth  to  mature.     We  see  that  in 

fdiying  of  pears  and  prunes  iii  the  oven,  and  removing 
of  them  often  as  they  beg-in  to  sweat,  there  is  a  like 
0|)er&tion ;  but  that  is  with  a  far  more  intense  degree 

-of  heat. 

320.  The  apples  covered  in  the  lime  and  ashei 
were  well  matured ;  as  appeared  both  in  their  yel- 

^lowness  and  sweetness.     The  cause  is,  for  that  that 

•decree  of  heat  which  is  in  lime  and  ashes,  being  a 

emotherinp:  heat,  is  of  all  the  rest  most  proper,  fur 

it  doth  neither  Utjuefy  nor  arefy ;  and  that  is  true 

maturation.    Note,  that  the  taste  of  those  apples  was 

good :  and  therefore  it  is  the  experiment  6tted  for  use. 

Siil.  The  apples  covered  with  crabs  and  onions 

'Were  likewise  well  matured.     The  cause  is,  not  aujr 

>heat ;  but  for  that  the  crabs  and  the  unions  draw 

>^i-th  Che  spirit)  of  the  apple,  and  s}>ivad  them  equally 

tbrou^liout  the  Uxly  :  which  takeih  away  hardness. 

So  we  see  one  apple  ripencth  against  another.     And 

therefore  in  making  of  cyder  tliey  turn  the  npples 

first  upon  a  hc:ip.     .So  one  cluster  of  gmpcs  that 

toucheth  another  whih(t  it  ^roweth,  ri|)eueth  faster ; 

[Ivtrut  contra  bo/rum  citius  nmturcsdt. 
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^-322.  The  apples  in  hay  and  the  straw  ripciiod  ap- 
pai-ently,  though  not  so  mucha«(  the  other;  but  the 
apple  in  the  fitiaw  mora.  The  cause  is,  for  thai  the 
hay  anti  stiaw  have  a  very  low  drgrw  of  heat,  but 
yet  close  and  smnthmn^,  and  which  <Irielh  not. 

323.  TnF.  apple  in  the  close  box  was  rijiened  ako: 
the  cause  is,  for  that  all  air  kept  close  hath  a  dem-ee 
of  warmth :  as  wc  see  in  wool,  fur,  plush,  etc.  Note, 
that  all  these  were  compared  with  another  apple  of 
the  same  kind,  that  lay  of  itself:  and  in  conipansun 
of  that  were  more  sweet  and  more  ycUow,  and  so  ap- 
peared to  !«  more  rij*. 

321  Take  an  apple,  or  |>ear,  or  other  like  fniit, 
and  roU  it  upon  a  table  hard :  we  see  in  commoa 
exi>eriL'ncp,  that  the  rolling  doth  isoften  and  sweeten 
the  fruit  presently ;  which  is  nothing  Iwit  the  smootli 
distribution  uf  the  sjnrits  into  the  |iarts :  for  tlie  une- 
qual distiihution  of  the  spirits  maketh  the  harshness: 
but  this  hard  rollint;  is  l>etween  concoction,  and  a 
simple  maturation  ;  therefore,  if  you  should  mil  them 
but  gently,  perhaps  twice  a  day  ;  and  continue  it  some 
scren  days,  it  is  like  tliey  would  mature  more  finely, 
and  like  unto  the  natural  maturation. 

ii25.  Take  an  apple,  and  cut  out  a  piece  of  the 
topi  and  cover  it,  to  see  whether  that  solution  of  con- 
tinuity will  not  hasten  a  maturation :  wc  sec  that 
where  a  wasp,  or  a  fly,  or  a  worm  hath  bitten,  in  a 
grape,  or  any  fruit,  it  will  sweeten  hastily. 

S2fi.  Takk  an  apple,  etc.  and  prick  it  with  a  pin 
full  of  holes,  not  dee^i,  and  smear  it  a  little  H-ith 
sack,  or  nnnanion  water,  or  spirit  of  wine,  everyday 
for  ten  days,  to  «ee  if  the  virtual  heat  of  the  wine  or 
strong  waters  will  not  mature  it. 

In  these  trials  also,  as  was  used  in  the  first,  act  an- 
other of  the  same  fruits  by,  to  compare  them ;  and  try 
tiiera  by  tbcir  yellowness  and  by  tlieii'  sweeioess. 

Kxperivienl  solitai'y  touching  the  making  »/ Gold* 

The  world  hath  been  much  abused  by  tlie  opi- 
nion of  making  of  gold :  the  work  itself  1  judge  to  be 
possible;  but  the  means,  hitherto  propt>unded,  to 
cfl'ect  it,  are,  in  tlie  practice,  full  of  error  and  im- 
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posture,  and  in  the  theory,  full  of  unsound  imagina- 
)m.    For  to  say,  that  nature  hath  an  iotentioD  to 
Tmake  all  metals  ^old ;  and  that,  if  !>he  were  delivered 
[from  im{>edimeiit5,  she  would  peiform  her  own  work  ; 
[And  tliat,  if  the  crudities,  impurities,  and  leprosities  of 
fjnetals  were  cured,  they  wouhi  become  gold ;  and 
[that  a  Uttle  quantity  of  the  medicine,  in  the  worik  of 
DJcction,  will  turn  a  sea  of  the  liaser  metal  into 
[gold  hy  multiplying :  all  these  are  hut  dreams  ;  and 
[ao  art!  many  other  pounds  of  alchemy.     And  to  help 
[the  matter,  tlie  alclieinists  call  in  likewise  inanj  m- 
[liilies  out  (if  astrolog^y,  natural  nmgic,  superstitioua 
[Snterprctatinns   of   Scriptures,  auricular    traditions, 
led  testimonies  of  ancient  authors,  and  the  like. 
It  is  true,  on  the  other  side,  they  tiave  broug-ht 
h^t  not  a  few  profitable  ex^ieriments,  and  Lhereb; 
made  the  world  some  amends.  But  we,  when  we 
.come  to  handle  the  version  and  transmutation  of 
lies,  and  the  experiments  concerning-  metals  and  m 
nerals,  will  lay  open  the  true  ways  and  passages 
nature,  which  may  lead  to  this  great  effect,    .^nd  wi 
commend  the  wit  of  tbe  Chineses,  who  despair  of  ntaiC' 
ing  of  gold,  but  are  mad  upon  the  making  of  silver 
for  certain  it  is,  that  it  is  moi-e  difficult  to  make  gold» 
which  is  the  most  |Kmderous  and  materiate  amongst' 
metals,  of  other  metals  less  jionderous  and  less  ma- 
teriate, than  via  versa,  to  make  silver  of  lead  or 
quicksilver ;  both  which  arc  more  ponderous  than  al« 
rer ;  so  that  they  need  rather  a  farther  degree  of  fixa- 
tion, tlian  any  condensation.     In  the  mean  time,  hy 
occasion  of  handling  the  axioms  touching  maturation, 
we  will  direct  a  trial  couching  the  maturing  of  me- 
tals, and  thereby  turning  some  of  them  into  gold  a 
for  we  conceive  indeed,  that  a  perfect  good  ctHicoo 
tion,  or  digestion,  or  maturation  of  some  metals, 
will  produce  gold.    And  here  we  call  to  mind,  thtti: 
we  knew  a  Dutchman,  that  had  wrought  hi 
into  the  belief  of  a  great  person,  by  undertaking  that 
he  could  make  gold :  whose  discourse  was.  that  gold 
.might  he  madei  hut  that  the  ahhemists  over-fired: 
the  work  :  for,  he  said,  the  making  of  gold  did  re^ 
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fj^ure  a  very  temperate  licat,  as  being'  io  nature  a  sub^ 
temuiy  work*  wlu-re  UitJe  beat  conieth ;  but  yet  more 
to  the  umkinjET  of  ^kl  than  of  any  other  metal ;  and 
therefore  that  he  would  do  it  with  a  great  lamp  tliat 
should  carry  a  temp4.'ratc  and  i*qual  heat :  and  that  it 
was  the  work  of  many  months.  The  device  of  the 
lamp  was  folly  ;  but  the  over-firing  now  used,  and  tl»e 
equal  heat  to  he  required,  and  the  making  it  a  work 
of  some  ^ood  time,  arc  nn  ill  discourses. 

Wk  resort  therefore  to  our  axioms  of  matuitttioti, 
in  effect  touched  before.  The  first  is,  that  there  be 
used  a  temperate  heat ;  for  they  are  ever  temperate 
heats  that  digest  and  mature :  wherein  we  mean  tem- 
perate according  to  the  nature  of  the  subject ;  for 
that  may  be  temperate  to  fruits  and  liquors,  whidi 
U'iU  not  work  at  all  upon  metals.  The  si-cond  is.  that 
the  spirits  of  the  metal  be  quickened,  and  the  tan- 
gible part3  opened:  for  without  those  two  operations, 
the  spirit  of  the  metal  wrought  upon  will  not  be 
able  to  digest  the  parts.  The  third  is,  that  the  8|mits 
do  spread  themselves  even,  and  move  not  subsultorily ; 
for  tliat  will  make  the  parts  close  and  pliant.  And 
this  reqiiireth  a  Iteat  tliat  doth  not  rise  and  fall,  but 
continue  as  eciual  as  may  be.  The  fourth  is.  tliat  uo 
part  of  the  spirit  be  emitted,  but  detained:  for  if 
there  be  enussion  of  spirit,  the  body  of  the  metal  will 
be  bard  and  churlish.  And  tliis  will  be  performed 
partly  by  the  temper  of  the  fire ;  and  partly  by  the 
closeness  of  the  vessel.  The  fifUi  is,  that  there  be 
choice  made  of  the  likeliest  and  best  prejiared  metal 
for  the  vei'sion  :  forthat  will  facilitate  the  w^ork.  Tlic 
sixth  is,  tliat  you  give  time  enough  for  the  work :  not 
to  prolong  hopes,  as  the  alchemists  do,  but  indeed 
to  give  nature  a  convenient  sjiace  to  wortt  in.  These 
principles  are  most  certain  and  true ;  we  will  now 
derive  a  direction  of  trial  out  of  them,  which  may, 
|)erhaps,  by  farther  meditation  Ije  improved, 

3S7.  Let  there  be  a  small  furnace  maile  of  a  tem- 
perate heat ;  let  the  heat  be  such  as  may  keep  the  me- 
tal perpetually  molten,  and  no  more  ;  for  that  above 
all  importetb  to  the  work.     For  the  material,  take 
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silver,  which  is  the  metal  that  in  nature  s^nnbolizeth 
most  with  gold  ;  |mt  in  also  with  the  silver,  ft  tenth 
part  of  quicksilver,  and  a  twelfth  part  of  nitre,  by 
weiglit ;  Iwth  these  to  quicken  and  open  the  body  of 
the  metal ;  and  so  let  the  work  be  continued  by  the 
si>ace  of  six  months  at  the  least.     I  tvish  also,  that 
there  be  at  sometimes  an  injection  of  some  oiled  sub- 
stance ;  such  as  they  use  in  the  recovering  of  gold 
which  by  vexing'  with  separations  hath  been  mode 
riiurlish  :  and  this  is  to  lay  the  parts  more  close  and 
smooth,  which  is  the  main  work.  For  gold,  as  we  see. 
is  the  closest,  and  therefore  the  heaviest,  of  metals;  andj 
is  likewise  the  most  iiexible  and  teiisiMc.    Note,  thsxX 
to  think  to  make  gold  of  quicksilver,  because  it  is  Um 
heaviest,  is  a  thing  not  to  be  hoped  ;  for  quicksilver j 
will  not  indurc  the  manage  of  the  fire.     Next  to  si 
ver,  I  think  copper  were  fittest  to  be  the  matcriaL 

Experiment  solitary  touching  the  nature  of  gold. 

328.  GoLnhath  these  natures;  greatness  of  weightti 
"closeness  of  i>arts;  fixation;  pliantness,  or  softness;' 
immunity  from  rust ;  colour  or  tincture  of  yollon'. 
Therefore  the  sure  way,  though  most  about,  to  make 
gold,  is  to  know  the  causes  of  the  several  natures  be- 
fore rehearsed,  and  the  axioms  conceniing  tlie  same. 
For  if  a  man  can  make  a  metal  that  hath  all 
{)roj>erties,  let  men  dispute  whether  it  be  gold  or  no. 

E.Fpcrimcnis  in  consort  touching  (he  inducing  an4\ 
acceieraimg  of  putrcj'actiou. 

TilK  inducing  and  accelerating  of  putrefaction,  is  a 
subject  of  a  very  universal  inquiry  :  for  corruption  is 
a  reciprocal  to  generation :  and  they  two  are  ba  na- 
ture's two  terms  or  houndaiies;  and  the  guides  to  life 
and  death.  Putrefaction  is  tlie  work  of  the  spirits  of] 
bodies,  which  ever  are  unquiet  to  get  fortii  and  con- 
gregate with  the  air,  and  to  enjoy  tlie  stui-beams. 
The  getting  forth,  or  spreading  of  the  spirits,  whidi 
is  a  degree  of  getting  forth,  hath  five  differing  opcnu 
tioHA,  If  the  spirits  be  detained  within  the  body, 
and  more  more  violeuUy,  there  foUoweth  colliquation, 
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as  in  metals,  €tc.  If  more  mildly,  there  follonxth 
digestion,  or  maturation ;  as  in  drinks  and  tiiiits.  11' 
the  spirits  be  not  merely  detained,  but  protrude  a  lit- 
tle, and  th.it  motion  he  confui^ed  and  inordinate,  there 
foUoweth  putrefaction;  wliich  ever  disaolveth  the  con- 
sistence of  tlie  hudy  into  much  inequality ;  as  in  Aesh. 
rotlcu  fruitif,  sbiniii]^'  wuod,  etc.  and  also  in  the  rust 
of  metals.  But  if  that  motion  be  in  a  certain  order, 
there  followcth  vinfication  and  figuration :  as  both  in 
living  creatures  bred  of  putrefaction,  and  in  living 
creatures  perfect.  But  if  the  spirits  issue  out  of  the 
body,  there  foUoweth  desiccation,  induration,  con- 
sumption, ttc.  as  in  brick,  evaporation  of  bodies  li- 
quid, etc. 

329.  The  means  to  induce  and  accelerate  pntre- 
faction,  are,  fii-st,  by  adding  some  crude  or  watery 
moisture;  as  in  wetting  of  any  flesh,  fruit,  wood, 
with  water,  etc.  for  coutrariwise  unctuous  and  oily 
substances  ]>reserve. 

330.  The  second  is  by  in\'itati»n  or  excitation ;  as 
when  a  rotten  apple  lieth  close  to  another  ap))le  that 
is  souTid  :  or  when  dung,  which  is  a  substance  already 
putrified,  is  added  to  other  bodies.  And  this  is  also 
notably  seen  in  chnrch-yards  where  they  bury  much, 
wb<*rc  the  earth  will  consimie  the  corp>ie  in  far  shorter 
time  than  other  earth  will. 

331.  The  third  is  by  closeness  and  stopping,  which 
detainetb  the  spirits  in  prison  more  than  they  would  ; 
and  thereby  irritateth  tliem  to  seek  issue ;  as  in  com 
and  clothes  whicli  wax  musty ;  and  therefore  open  au', 
which  they  call  dvr  pcrjiabilis,  doth  preserve:  and 
this  doth  appear  more  evidently  in  agues,  whieh 
come,  most  of  them,  of  obstructions,  and  penning 
the  humours,  which  thereupon  putrify. 

t  332.  TiiR  fourth  is  by  solution  of  continuity ;  as  we 
Bce  an  apple  will  rot  sooner  if  it  be  cut  or  pierced ; 
and  so  will  wood,  etc.  And  so  the  flesh  of  creatures 
alive,  where  thi'v  have  received  any  wound. 

333.  Tiir.  filth  is  cither  hy  the  exhaling  or  by  the 
driving  hack  of  the  principal  spirits  which  preserve  tlie 
consistence  of  the  body  ;  so  tliat  when  their  guvcrp* 
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ment  is  dissolved,  every  part  retumetfa  to  his  noture 
or  homogeny.    And  this  a|i[H*arft})  in  urine  and  blufKi.j 
when  they  cool,  and  tlitreby  hi-eak :  it  oppeareth  all 
in  the  gjingi-ene,  or  niortificattan  of  flesh,  either  bjrj 
qnates  ur  by  intense  colds.    I  conceive  also  the  samaj 
effect  is  in  [jesUlences ;  for  that  the  mali^ty  of  tb 
infecting-  vapour  daiicetli  tlie  principal  spirits^  and] 
maketh  them  fiy  and  leave  their  regiment ;  and  thci 
the  Immours,  flesh,  and  secondary  spirits,  do  disaolvi 
and  break,  as  in  an  anarchy. 

334.  The  sixth  is  when  a  foreign  spirit,  strongvTr' 
end  more  eager  than  the  spirit  of  the  body,  entrethj 
the  body;  as  in  the  stinging  of  serpents.     And  thiaj 
is  the  cause,  f^ncrnlly,  that  upon  nil  poisons  foUnwet]^| 
swelling':  and  wc  see  swelling:  foUowcth  also  whcir] 
the  spirits  of  the  body  itself  congreg-ate  too  much,  as] 
upon  blows  and  bruises;  or  when  they  are  pent  iq 
too  much,  as  in  swelling  upon  cold.  And  wc  see  olst^j 
that  the  spirits  coming  of  putrefaction  of  humoun  n 
agues,  etc.  which  may  be  counted  as  foreign  spirit.^ 
though  they  be  bred  witliin  the  body,  do  cxtingutsh 
and  sutfocatc  the  natural  spirits  and  heat 

335.  The  seventh  is  by  such  a  weak  degree  of  heat, 
as  scttcth  the  spirits  in  a  little  motion,  but  is  not  ablo 
either  to  digest  the  parts,  or  to  i;sue  the  spirits ;  as  iij 
seen  in  flesh  kept  in  a  room,  that  is  not  cool :  wl 
h)  a  cool  and  wet  larder  it  wiU  keep  longer.     .\nd  we^ 
see  that  vivi&cation,  whereof  putrefaction  is  the  bas>1 
tard  brother,  is  effected  by  Kucfa  soft  heats ;  as  tht  ] 
hatching  of  eggs,  the  heat  of  the  womb,  etc. 

336.  The  eighth  is  by  the  releasing  of  the  spirits^ 
which  before  were  close  kept  by  the  soUdness  of  their 
coverture,  and  thereby  their  appetite  of  issuing  chock*] 
ed ;  as  in  the  artificial  rusts  induced  by  strong  watert] 
in  iron,  lead,  etc.  and  therefore  wetting  ha&leneth 
rust  or  putrefaction  of  any  thing,  because  it  softeneth 
the  crust  for  the  spirits  to  come  forth. 

337.  The  ninth  is  by  the  interchange  of  heat  and 
cold,  or  vsct  and  dry ;  as  we  see  in  the  mouldering  of] 
earth  in  frosts  and  sun ;  and  in  the  more  hasty  rottiBg^ , 
of  wood,  that  is  sometimes  wet,  sometimes  dry. 
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388.  The  tenth  is  by  tirae,  and  the  work  and  pro- 
cedure of  the  spirits  themselves,  which  cannot  keep 
their  station  ;  csjieciaUy  if  tli<-y  \>c  k^ft  to  tJiemselves, 
aiid  there  be  not  agitation  or  hjcal  motion.  As  we 
see  in  corn  not  stirred ;  and  mens  bodies  not  vxer- 
dsed. 

SS9.  All  moulds  are  inceptions  of  putrefaction ; 
as  the  moulds  of  pies  and  flesh ;  the  moulds  of  oranges 
and  lemons,  which  moulds  afterwards  ttim  into 
worms,  or  more  odious  putrefactions :  and  therefore, 
commonly,  prove  to  lie  of  ill  odour.  And  if  the  body 
be  liquid,  and  not  npt  to  putrify  totally,  it  will  cast 
up  a  mother  in  the  top,  as  the  mothers  of  distilled 
waters. 

840.  Mns.t;  ia  a  kind  of  mould  of  the  earth  and 
trees.  But  it  may  be  better  sorted  as  a  rudiment  of 
germination ;  to  which  we  refer  iL 

Experiments  in  consort  touching  prohibiting  and 
preventing  putrefaction. 

It  is  an  inquir}'  of  excellent  use,  to  inquire  of  the 
means  of  preventing  or  staying  putrefaction ;  for 
therein  consisteth  the  means  of  conservation  of  bo- 
dies :  for  bodies  have  two  kinds  of  dissolutions ;  the 
one  by  consumption  and  desiccation ;  the  other  by 
putrefaction.  But  as  for  the  putrefactions  of  the  bo- 
dies of  men  and  living  creatures,  as  in  agues,  worms, 
consumptions  of  the  lungs,  impostumcs,  and  ulcert 
both  inwards  and  outwards,  they  are  a  great  port  of 
physic  and  surgerj- ;  and  therefore  we  will  reserve  the 
inquiry  of  them  to  the  proper  place,  whei-e  we  shall 
handle  medicinal  experiments  of  all  sortit.  Of  the 
rest  ve  will  now  enter  into  an  inquiry :  wherein  much 
light  may  be  taken  from  that  which  hath  been  said 
of  the  mean.*!  to  induce  or  accelerate  putrefactions : 
for  the  removing  that  which  caused  putre&ction, 
doth  prevent  and  avoid  putrefaction. 

341.  TllF.  first  means  of  prohibiting  or  cliecking 
putre&ction.  is  cold :  for  so  we  see  that  meat  and 
drink  will  last  longer  unputrified.  or  unsoured.  in 
ivinter  than  in  summer :  and  we  see  that  flowers  and 
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fruits.  put  in  conservatories  of  snow,  keep  fresh. 
And  this  worketh  hy  the  deteiitioa  of  the  spidU,  am 
^constipation  of  the  tan^idle  parts. 

3*2.  The  st'conil  is  a£trit.-tion  :  for  astriction  pi 
h^biteth  dissolution:  as  wn  see  gE^ncrrUly  in  niedi' 
cines,  whercuf  such  as  urc  &strin^rnts  do  inhiltit  puti 
faction  :  and  by  the  same  i-eanon  of  astrinj^ency,  sonii 
small  quantity  of  oil  nf  vitriol  nill  keep  frr^b  watuj 
long  fruin  putrifying.  And  this  astriction  is  in  a  sul 
stance  tlial  hath  a  vii'imd  roltl ;  and  it  workcUi  partlj 
by  the  same  means  that  cold  doth. 

His.  The  third  is  the  excluding-  of  the  air;  ar 
again,  Uie  exposing  to  the  air :  fur  these  coutrai-ii 
as  it  conieth  often  tu  j^ass,  work  the  Mune  elfect, 
cording  to  the  nature  of  the  ^hject  matter.  So  y>t 
see,  that  beer  or  nine,  in  liotUes  close  stopf 
last  lonf; ;  that  the  garnciti  under  ground  keep  cot 
longer  than  those  above  ground ;  and  that  fruit  clo^cct 
m  wax  keepeth  fresh ;  and  likewise  bodies  put  ii 
honey  and  flour  keep  more  fi-csh  :  and  liipiors,  drinks, 
and  juices,  with  a  little  oil  cast  on  the  top,  keep  fresh. 
Contrariwise,  we  see  that  clolh  and  apparel  not  aired. 
do  breed  moths  and  mould  ;  and  the  diversity  isy  thai 
in  bodies  that  need  detention  of  spirits,  the  exclii?uon 
of  the  air  doth  good  ;  as  in  drinks  and  com :  but  in 
bodies  tliat  need  emission  of  sjiirits  tn  disthargt^  anmt 
of  the  superfluous  moisture,  it  doUi  huit,  lor  they 
quire  airing. 

34-4.  Thi:  fourth  is  motion  and  stining ;  for  pntre-*] 
faction  asketh  rest :  for  the  f ubtlr  motion  wliii-h  pti<)| 
trefaction  requiix'th,  is  disturlicd  b>-  any  agitation 
and  all  local  motion  keepeth  Ividics  integral,  and  iheir:^ 
parts  together ;  as  we  see  tliat  turning  over  oi'  coma] 
in  a  garner,  or  letting  it  run  like  an  hour-gla&s,  frorn/ 
an  upper-room  into  a  lower,  doth  keep  it  suect;  aniLl 
running  water?  putrify  not :  and  in  mens  bodies,  cxer^ 
cise  Mndretli   putrefaction ;   and  contrniiwise,  rest 
and  want  of  motion,  or  stnjipings,  whereby  the  nin 
of  humuursj  or  tlie  motion  of  pci'Spiration  is  stayed^ 
further  putrefaction;  as  we  partly  touched  a  Httloi^l 
before. 
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S45.  TiiF.  fiflh  is  the  breathing  fni-th  of  the  adven- 
titious moisture  iii  bodies;  for  a.s  wetting  doth  hasten 
putrpfiiction,  bO  convenient  drying,  whcrrhy  tlie  more 
radical  nioistm«  is  only  kept  in.  putteth  iiark  putre- 
faction ;  so  we  see  that  herbs  and  flowers,  if  Uiey  be 
dried  in  the  shade,  or  dried  in  the  )iot  sun  fur  a  small 
time,  kcx'p  best.  For  the  emission  uF  the  loose  and 
adventitious  moisture  doth  betray  the  radical  moisture; 
and  carrieth  it  out  for  coin^iany. 

310.  Tui:  sixth  is  the  strengUieningof  the  spirits  of 
bodies ;  for  as  a  great  hf^t  keepetfa  bodies  from  pu- 
trefaction, but  a  tepid  heat  im-lineth  them  to  pntrc- 
faction ;  so  a  strong  spirit  likewise  preserveth,  and 
a  weak  or  faint  spirit  disposeth  to  corruption.  So 
we  find  that  salt  water  cornipteth  not  so  soon  as 
fresh:  and  salting  of  oysters,  and  powdering  of  meat, 
keepetli  them  from  putrefaction.  It  would  be  tried 
also,  whether  chalk  put  into  water,  or  drink,  doth  not 
preserve  it  from  putrifying  or  speedy  souring.  So  we 
see  that  strong  beer  will  lust  longer  tlian  small ;  and 
nil  things  that  are  h<)t  and  aromatiral,  do  help  to  pre- 
serve liquors,  or  powders,  etc.  which  they  do  as  well 
by  strengthening  the  spirits,  as  by  soaking  out  tlje 
loose  moisture. 

347.  The  seventh  is  separation  of  the  cruder  parts, 
and  thereby  making  the  body  more  equal ;  for  all  im- 
perfect mixtiire  is  apt  to  putriiy ;  and  watery  sub- 
stances are  more  apt  to  putriiy  than  oily.  So  we  see 
distilled  waters  will  last  longer  than  raw  waters;  and 
things  that  have  passed  the  fire  do  last  longer  than 
those  that  have  not  passed  the  fire ;  as  dried  pears,  etc. 

348.  TiiK  eighth  is  the  drawing  forth  continually  of 
that  part  where  the  putrefaction  beginnctli ;  which  is, 
commonly,  the  loose  and  watei-y  moiMure ;  not  only 
for  the  reason  before  given,  that  it  provokcth  the 
ratUcaJ  moisture  to  come  forth  with  it ;  but  because 
being  detained  in  the  body,  the  putrefaction  taking 
hold  of  it,  infecteth  the  rest:  as  we  see  in  the  em- 
balming dead  bodies  ;  and  the  same  reason  is  of  pre- 
serting  heilw,  or  fruits,  or  flowrrs,  in  bran  or  meal. 

341}.  Til£  ninth  is  the  commixture  of  any  thing 
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that  is  more  oily  or  sweet :  for  such  bodies  are  least 

.^•pt  to  putrify,  the  air  working  tittle  upon  them ;  nnd 

fthcy  not  putrifying-,  preserve  the  rest.   And  thereihre 

.  we  see  syrups  and  ointments  w-ill  last  longer  than  Juices. 

350.  The  tenth  is  the  commixture  of  snmewh 

is  dry ;  for  pntrefection  IwgiiinctJi  first  from 

)iriCs ;  and  then  from  the  moUtiii'e :  and  that  tb 

b  dry  is  unapt  to  putrifV  :  and  therefore  smoke 

sen'eth  Oesh ;  05  we  sec  in  bacon  and  neats  ton 

and  Martlemas  beef,  etc. 

851.  Thc  opinion  of  some  of  the  ancients,  that 
[blown  airs  do  prescrre  bodies  Ion{j:er  than  other  airs, 
[■•eemeth  to  mc  probable ;  for  that  the  blown  airs, 
being  OTercharped  and  rompres-scd,  will  hardly 
ceive  the  exhaling  of  any  thing,  but  rather  rqiulsc  it." 
It  was  tried  in  a  blown  bladder,  whcreinto  flesh  was 
put,  and  likewise  a  flower,  and  it  sorted  not :  for  dry 
bladders  will  not  blow;  and  new  Madder*  rather 
further  putrefaction;  the  way  were  therefore  to  blow 
strongly  with  a  pair  of  bellows  into  a  hogshead* 
putting  into  the  hogsliead,  licforc,  that  which  you 
would  liavc  preserved ;  and  in  the  instant  that  you 
U'ithdraw  the  bellows,  stop  the  liole  elose. 

\£.Tp€riment  solitary  touchtTig  wood  shining  in  the 

dark- 
352.  The  exi>criment  of  wood  that  shineth  in  th< 
dark,  we  have  (HUi^ently  driven  ond  pursued :  the 
rather,  for  that  of  all  things  that  give  light  here 
below,  it  15  the  most  durable,  and  hath  least  apparent 
motion.  Fire  and  flame  ore  in  continual  expence; 
sugar  shineth  only  while  it  is  in  scraping;  and  salt- 
water while  it  is  in  dashing ;  glow-worms  have  their 
shining  while  they  live,  or  a  little  after ;  only  scales 
of  fishes  putrified  seem  to  lie  of  the  same  nature  wit 
shining  wood :  and  it  is  true,  that  all  {nitrefatrtir 
hath  with  it  an  inward  motion,  as  well  as  fire  or  Uglit.] 
Tlie  trial  sorted  thus:  1.  The  shining  is  in 
pieces  more  bright,  in  some  more  dim  ;  but  the  mc 
bright  of  all  doth  not  attain  to  the  light  of  a  g!< 
worm.     2-  The  woods  that  hnvc  been  tried  to  ^linc^ 
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are  chiefly  sallow  and  willow ;  also  the  ash  and  hajEle : 
it  may  be  It  holdeth  in  other?*    3.  Both  toou  and 
bodies  do  shine,  but  the  roots  better.     4.  The  colour 
of  the  shining  part,  by  day-light,  is  iti  some  pieces 
white,  in  some  pieces  inclining-  to  red;  which  in  the 
country  they  caU  the  white  and  red  garret.     5.  The 
part  that  shineth  h,  for  the  moat  part,  somewhat  soft, 
and  mout  to  teel  to ;  but  some  was  found  to  be  &mi 
and  hard,  so  as  it  might  be  figured  into  a  cross,  or  into 
lieads,  etc.   But  you  must  not  look  to  have  an  image, 
or  the  hke,  in  any  thing  tliat  is  lightsome;  tor  even  a 
face  in  iron  red-hot  will  not  I>e  seen,  the  hght  cun- 
foimding  the  small  differences  of  lightsome  and  dark- 
some, which  shew  the  figure,     6.   There  was   the 
shining  part  pared  off,  till  you  ciuiie  to  that  that  did 
not  shuie  ;  but  within  two  days  tlie  part  contiguous 
began  also  to  shine,  being  laid  abroad  in  the  dew ; 
so  as  it  seemcth  the  putrefaction  spreadeth.    7.  There 
was  other  dead  wood  of  like   kind   that  was   laid 
abroad,  which  shincd  not  at  the  first;  but  after  a 
niglit's  l>ing  abroad  began  to  shine.     8.  Thera  was 
otiier  wood  that  did  first  sliine ;  and  being  laid  dry  in 
the  house,  witliin  five  or  six  days  lost  the  sluniug;  and 
laid  abroad  again,  recovered  tlie  shining.    9-  Shining 
woods  being  laid  in  a  dry  ixHini,  within  a  seven-night 
lost  their  shining ;  but  being  laid  in  a  cellar,  or  dark 
room,  kept  the  shining.     10.  The  boring  of  holes  in 
that  kind  of  wood,  and  then  laying  it  abroad,  seemcth 
to  conduce  to  make  it  shine :   the  cause  is,  for  that 
all  solution  of  continuity  doth  help  on  putrefaction, 
as  was  touched  before.     1 1 .  No  wood  hath  been  yet 
tried  to  shine,  that  was  cut  down  alive,  hut  swch  as 
was  rotted  both  in  stock  and  root  while  it  grew. 
12.  Part  of  the  wood  that  shincd  was  steeped  in  oil, 
and  retained  the  shining  a  fortnight,     13-  The  like 
succeeded  in  some  steeped   in    water,   and   much 
better.     14.  How  long  the  shining  will  continue,  if 
the  wood  be  laid  abroad  every  night,  and  taken  in 
and  sprinkled  with  water  in  the  day,  is  not  yet  tried. 
15.    Trial  was  made  of  laying  it  abroad  in  firosty 
wcatlier,  which  hurt  it  not.     16.  There  was  a  great 
piece  of  a  root  which  did  shine,  and  the  »Mning  part 
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was  ait  ofT  till  no  more  sluueil ;  yet  after  two  niglits 
lOugh  it  were  kept  iu  a  diy    rooni,  it    got    a 
ining. 

^.rperimeiit  solitaiy  touching  the  accckrcUion  of 
birth. 

353.  The  brining  forth  of  livinpr  creatures  ma] 
be  accelerated  in  two  respects :  the  one,  if  the  em- 
bryo ripcneth  and  pcrfccteth  sooner:  the  othen  if 
there  be  84>me  cause  irom  the  mother's  body,  of  ex- 
pulsion or  puttinj^  it  down:  whereof  the  former  is 
good,  and  arg-iicth  strougth ;  the  latter  is  ill,  and 
comcth  by  accident  or  disease.  And  therefore  the 
ancient  observation  is  true,  that  tfie  child  born  in  the 
seventh  month  doth  commonly  well ;  but  bom  in  the 
eighth  month,  doth  for  the  most  part  die.  But  the 
cause  assigned  i^  fabulous :  which  is,  that  in 
eighth  month  sliould  be  the  return  of  the  rei^n  of  tl 
pUoet  Saturn,  wluch,  as  they  say.  is  a  planet  malign  }j 
whereas  in  the  seventh  is  the  rei^  of  the  mooi 
which  is  a  planet  propitious.  But  the  true  cause  ii 
iur  that  where  there  is  so  gi'eat  a  preveotiou  of 
ordinaiy  time,  it  U  the  lustiness  of  the  child;  but' 
when  it  n  less,  it  is  aome  iadispo&itioii  of  the  mutber. 

Experiment  solitary  touching  the  acceleration 

gr(j'uHft  and  stature- 

354.  To  accelerate  growth  or  stature,  it  must  pro*, 
ceed  either  from  the  plenty  of  the  nourishment ;  or 
from   the  nature  of  the  nourishment;  or  from  the 
quickeuiiig  and  exciting  of  the  natural  heat.     For 
the   first,  i:xcess  of  nouii.shmtrut  is  hurtful ;  for  it 
maketh  the  child  corpuleut;  and  gi-onnng  in  breadtU; 
rather  than  in  height.     And  yuu  may  take  an  ex-, 
pcriinent  from  plants,  which  if  they  spnad  much  an 
seldom  talL     As  for  the  nature  of  the  aounsbineBt;. 
first,  it  may  not  be  too  dry,  and  therefore  childivn  ia, 
dairy  countries  do  wax  more  lull,  than  *here  they 
ieed  more  ujion  breatl  and  fl'sli.     There  is  also  a 
ivceivcd  tale;  that  boiling  of  daiety  roots  in  milk, 
wliich  it  is  certain  iire  f;reat  driers,  will  niuke  dog» 
little.     But  bomuch  is  U\xv,  that  a»  over-dry  DC 
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ment  in  rhttdhood  putteth  back  stature.  Secondly, 
llie  noiirishnu-nt  mmt  be  of  an  opening  nature:  for 
that  oitenuatcth  the  juice,  and  fuithereth  the  motion 
of  the  spirits  upwards.  Neither  Js  it  without  cause, 
that  Xenophon,  in  the  nurture  of  the  Persian  chii- 
dren,  doth  so  much  commend  their  feeding  upon  car- 
dnmon;  which,  he  saith,  made  them  grow  better, 
and  be  of  a  more  active  habit.  Cardnmon  is  in  Latin 
n(7i7tf  r/mm  ;  and  witli  u.s  water-cresses  ;  which,  it  is 
certiiin,  i^  an  herb,  that  whilst  it  is  young,  is  friendly 
to  life.  A.S  for  tlH:  quickening  of  natural  heat,  it 
must  be  done  clii*:fly  with  exercise;  and  therefore  no 
doubt  much  goiuij  to  school,  where  they  sit  so  much, 
faiiidereth  the  g^rowtli  of  children ;  whereas  country 
people  that  %q  not  to  school,  are  commonly  of  better 
stature.  And  again  men  must  beware  how  thej* 
give  children  any  thing  that  is  cold  in  oiieration ;  for 
even  long  sucking  doth  hinder  both  wit  and  stature. 
This  hath  been  tried,  that  a  whelp  that  hath  lieen 
fed  with  nitre  in  milk,  hatb  iK-come  very  little,  but 
extreme  lively  :  for  the  spirit  of  nitre  is  cold.  And 
thougit  it  be  an  excellent  medicine  in  strength  of 
years  for  prolongation  of  life;  yet  it  is  in  children, 
and  young  creatures  an  enemy  to  growth :  and  all  for 
the  same  reason;  for  heat  is  requisite  to  growth;  but 
after  a  man  is  come  to  his  middle  age«  heat  consumeth 
the  spirits ;  which  tlie  coldness  of  the  spirit  of  nitre 
doth  help  to  condense  and  correct. 

Ed'periments  in  consort  touching  sulphur  andmer' 
cury,  two  of  Paraceisus's  principles. 

Thetie  be  two  great  families  of  things  ;  you  may 
term  them  by  .several  names;  sulphureous  and  mer- 
curial, which  are  the  chcmi.«ts  word;!,  for  as  for  their 
tal,  which  is  their  third  principle,  it  is  a  compound 
of  the  otlier  two :  inflammable  and  not  inflammable; 
mature  and  crude;  oily  and  watery,  For  we  see  that 
in  subterranies  there  are,  as  the  fathers  of  their  tribes, 
brimstone  and  mercury ;  in  vegetables  and  living 
creatures  there  is  water  and  oil :  in  the  inferior  order 
of  pncumaticals  there  is  air  and  flame :  and  in  the 
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superior  there  is  the  body  of  the  star  and  the  pure  iky. 
And  these  pairs,  though  they  be  unlike  in  the  primi- 
^vo  differences  of  matter,  yet  they  seem  to  have  manyr 
conseuts :  for  mercury  and  iiul|>hur  are  principcU  ma 
Aerials  of  metab ;  water  and  oil  are  principal  materia: 
of  vcgclaJiles  and  animals;  and  Recm  tn  ditfer  hut  i 
maturation  or  concoction :  tiamc,  in  vtilgar  opinion 
i^  but  air  uiccnsed ;  and  they  both  have  quickness 
motion,  and  facility  of  cession,  much  alike :  and 
interstellar  sky,  though  the  opinion  be  vain,  that 
star  is  the  denser  port  of  bis  orb,  bath  notwithstand- 
ing »a  much  nfiinity  with  the  star,  that  there  is 
rotatii>n  of  that,  as  well  as  of  the  star.  'Ihercfi 
it  h  one  of  tiie  greatest  viagnaiia  nAtura,  to  tur; 
water  or  watery  juice  into  oil  or  oily  juice :  greater  i; 
nature,  than  to  turn  silver  or  quicksilver  hito  gold. 

355.  The  instances  we  have  wheivin  orude  an 
n'atry  substance  tunieth  into  {a.t  and  oily,  are  of  foi 
kixuls.     Fir$t  in  the  mixture  of  earth  and  water 
wltich  mingled  by  the  help  of  the  sun  gather  a  niti 
latuess,  more  than  either  of  them  bare  sereraily  ; 
we  see  iu  that  tbey  put  forth  plants,  which  need  both, 
juicies. 

356.  Trk  second  is  in  the  assiinilntion  of  no; 
mcnt,  made  in  the  bodies  of  plants  and  living 
tures;  whereof  plants  tui-n  tlie  juice  of  mera  watrr 
and  earth  into  a  great  deal  of  oily  matter :  living 
cn^aturcs,  though  much  of  their  fat  and  flesh  are  out 
of  oily  aliments,  as  meat  and  bread,  yet  they  asKimi- 
Ute  alw  in  a  measure  their  drink  of  water,  etc.  Bu 
these  two  ways  of  version  of  water  into  (h1,  namely, 
by  mixture  and  by  as.MmilatioD,  are  by  many  pusages 
and  percolations,  and  by  lon^  continuance  of  aofiL* 
heats,  and  by  circuits  of  time. 

557.  Thj£  tfau*d  is  in  the  inception  of  putrefaction: 
a^  in  water  corrupted;  and  the  mothers  of  wate 
distilled ;  both  which  have  a  kind  of  fntnestt  or  oiL 

358.  Th£  fourth  is  in  the  dutcoi-ation  of 
metals;  &&  sacckarutn  Saturui,  etc. 

359'  The  intention  of  version  of  water  into  n  more 
oiiy  substance  is  by  digestion;  lor  oil  in  almost  no- 
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tMA^  C>t9e  btit  Vft^T  digc5t^  *,  and  this  di^ttoo  ii 
principally  by  heat ;  which  heat  mast  be  either  out- 
wai-d  or  inward  :  a^ain.  it  may  be  by  provocation  or 
excitation  ;  whicli  is  caused  by  the  uiin|^ng  of  hodies 
already  oily  or  digested;  for  they  will  somewhat 
communicate  their  nature  with  the  rest.  Dlg*stion 
ako  is  strongly  effected  by  direct  assimilation  of  bo' 
dies  crude  into  bodies  digested ;  as  in  plants  and  liv- 
ing- creatures,  whose  nourishment  is  far  more  crude 
than  their  bodiei :  hut  this  digestion  is  by  a  f^at 
compass,  as  hath  been  said.  As  for  the  more  full 
handling  of  these  two  principles,  whereof  this  is  but 
a  ta.4t«*,  the  inquiry  of  which  is  one  of  the  protoundest 
inquiries  of  nature,  we  leave  it  to  the  title  of  versioTi 
of  bodice,  and  likewise  to  the  title  of  the  first  con- 
(jrcgations  of  mutter;  which,  like  a  general  assetnblf 
of  estates,  doth  give  law  to  ell  bodies. 

Experiment  solitary  touching  chameleons. 
360.  A  chameleon  is  a  creature  about  the  bigness 
of  nn  ordinary  lizard  :  his  head  unproportionably  big: 
bis  eyes  great :  he  movelh  his  head  without  the 
writhing  of  his  neck,  which  is  inflexible,  as  a  bog 
doth  :  hLt  back  crooked ;  his  skin  spotted  with  little 
tumours,  less  eminent  nearer  the  belly :  his  tail  slender 
and  long :  on  each  foot  he  hath  five  fingers;  three  on 
the  outside,  and  two  on  the  inside ;  his  tongue  of  a 
marvellous  length  in  respect  of  his  Ixidy,  and  hollow 
at  the  end ;  which  he  will  launch  out  to  prey  upon 
flies.  Clf  colour  green,  and  of  a  dusky  yellow,  brighter 
and  whiter  towards  the  belly ;  yet  s{H>tted  with  blu^ 
white,  and  red.  If  he  I)e  laid  upon  green,  the  green 
predominateth ;  if  upon  yellow,  the  yellow ;  not  so 
if  he  l>e  laid  upon  blue,  or  red,  or  white ;  only  the 
green  spots  j-eceive  a  more  orient  lustre;  laid  upon 
black,  he  lookcth  all  black,  though  not  nithout  a 
mixture  of  gi-cen.  He  fcedeth  not  only  upon  air, 
though  that  be  his  principal  sustenance,  for  some- 
times he  takcth  ilies,  as  was  said;  yet  some  that 
have  kept  chameleons  a  whole  year  together,  could 
never  perceive  that  ever  they  fed  upon  any  thing  else 
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but  air ;  and  might  observe  their  bellies  to  swell  after 
they  had  exhatisitecl  the  air,  sTitl  cloaed  their  Jaws  \i 
which  they  open  o)mmonly  apiinst  the  rays  of  tbcf 
&un.  I'hey  have  a  foolish  tradition  in  mn^c,  that  iCj 
8  chameleon  be  burnt  upon  the  top  of  an  house, 
will  raise  a  tfrniM-st ;  supposing,  nrcnrdinfr  to  their.] 
vain  dreams  of  sympathies,  because  ho  nourisbflkj 
with  air.  his  body  should  have  great  virtue  to  niak< 
impression  upon  the  air. 

,    Experiment  soliiarj/  touching subtcrrany  Jirex.. 

Sfil.  !t  is  reported  by  one  of  the  ancients,  that  ii 
part  of  MedLi  thcro  are  eruptions  of  flames  out 
plains ;  and  thnt  those  flames  arc  clear,  and  cast 
forth  such  smoke,  and  ashes,  and  pumice,  as  mountai 
flames  do.     I'he  reason,  no  duubt,  is,  because 
flame  is  not  pent  as  it  is  in  mountains  and  eartbquakeij 
uhidi  cast  flame.     There  be  also  some  blind  fires] 
\inder  stone,    which  flame  not   out,    but  oil  being' 
poured  upon  them  they  flame  out.  The  rause  where- 
of  Is,  for  that  it  «e*-mptli  the  fire  is  so  choked,  as  n( 
able  to  rt;move  tlit-  stone,  it  is  heat  rather  than  flami 
which  nevertheless  is  siiflicient  to  inflame  the  oil. 

Experiinent  solitary  touching  nitrt. 

llCS.  It  is  reiHtrted,  that  in  some  lake.s  the  water 
^  St)  iritrous,  us,  if  foul  clothes  be  put  into  it,  it 
scuuretb  tiiem  of  itself:  aiid  if  they  stay  any  wliit 
long,  they  moulder  away.  And  the  scouring  virtue 
of  iiilre  t.s  the  more  to  be  noted,  because  it  is  a  bodjT. 
cold;  and  \vc  see  worm  water  scoureth  lictter  thai 
eold.  But  the  cause  is,  for  tliat  it  hath  a  subtli 
spirit,  which  severeth  and  diviileth  any  thing  tliat  il 
tbul  and  viicous,  and  sticketh  upon  a  body. 

Experiment  solitary  touching  congealing  of  air. 

3C3.  Takk  a  bladder,  the  greatest  you  can  get;. 
fUl  it  full  of  wind,  and  tie  it  about  the  neck  with  a  silk 
thi'ead  uaxcd*.  and  upon  that  put  likewise  wax  verjTi 
close ;  so  that  wlien  the  neck  of  the  bladder  drietl 
au  nu-  may  possibly  get  in  nor  out.    Then  bury  H 
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three  or  four  foot  under  the  earth  in  a  vault,  or  in  ft 
conservatory  of  snow,  the  snow  beirijs  made  hollow 
about  tht^Iihiider;  aiuJafV  ' ''s  di*lHiice, 

see  whethtfr  Ihe  blftdder  bt  >  . .  i  i  it  U',  then 
it  is  plain  that  the  coldneiis  of  the  earth  or  iniow  hnth 
condensed  the  air.  jnd  brought  it  a  degiv  tO 

water:  wiiich  is  au  experimcDt  of  great  cuj  ■'.^. 

Experiment  solitary  touching  congeaiitig  of  u^ai^r 
into  crystal.  ^t 

364'.  It  is  a  report  of  some  good  credit,  tliat  io 
deep  caves  there  are  pensile  crystals,  and  degrees  of 
cr)'stal  that  drop  from  above ;  and  in  suiiie  other. 
thoug'h  nwire  raiely,  that  ri.se  from  below :  Wbieti 
thout^h  it  be  chiefly  the  work  of  cold,  yet  it  may  be 
that  water  that  [Kisseth  thruvigh  the  cartli,  gatheretli 
a  nature  more  clammy,  and  fitter  to  con^^l  and  bfs 
come  solid  than  water  of  itself.  Tlierefore  tn:il  wmild 
be  made,  to  lay  a  heap  of  earth,  in  great  frtwt-s  upon 
a  hoUow  Tcsscl,  pnttins;  a  canvas  between,  tTiat  ft 
falleth  not  in  :  and  [«ur  water  upon  it,  in  stioh  (piaT»» 
tity  as  will  he  sure  Ui  soak  through  ;  and  sec  whelhet 
it  wilt  not  make  an  harder  ice  in  the  bottom  df  the 
vessel,  and  less  apt  to  dis*iolve  than  ordinnrily.  I  sup- 
pose also,  that  if  you  make  the  earth  narrower  at  the 
iMttom  than  nt  the  top,  in  fashion  of  a  sugar-loaf  re> 
versed,  it  will  help  the  experiment.  l''or  it  will  make 
the  ice,  where  it  issueth,  less  in  bulk:  and  evermore 
smallness  of  quantity  19  a  help  to  version. 

Experiment  toUtary  touching  preserving  of  rose- 
itaves  both  in  colour  and  smcli. 

365.  Takk  dama«k  ro«!es.  and  puU  them;  then 
dry  them  n{>on  the  top  of  an  house,  upon  a  lead  or 
teiras,  in  the  hot  sun,  in  a  clear  day,  between  the 
hours  only  of  twelve  and  two,  or  thereabouts.  Then 
put  them  into  a  sweet  dry  earthen  bottle,  or  a  glass, 
with  narrr>w  mouths,  stulTin^  them  cIom*  together,  but 
without  brnising:  slop  the  btittle  or  glass  close,  and 
these  roses  will  retain  nut  only  their  smell  perfect,  hut 
tbeir  colour  fresh»  fur  a  year  at  least.     Note,  that 
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notluD^  doth  so  much  destroy  any  plant,  or  other  body, 
either  by  putrefactioa  or  arefactiun,  as  the  adveutiliou« 
mouture  whicli  hangeth  loo<(e  in  the  body,  if  it  btt  not 
drawn  out.  l-'or  it  betrayeUi  and  lulk-th  ibrth  the 
innate  and  radical  moifiture  aJon^  with  it  nhen  itsell* 
goeth  forth.  And  therefore  in  living  creatureg,  mor 
derate  sweat  dolh  pi-eserve  the  juict-  of  tJie  hudy. 
Note,  that  the»e  roses,  when  yuu  take  them  from  the 
drying:,  have  little  or  no  smell;  so  that  the  smell  is  a 
second  smell,  that  issueth  out  of  tiie  fltjwer  afterwards. 

^pcrimenU  in  consort  touching  the  continuance  of 

Jiame. 

S66.  The  continuance  of  flame,  accordinj^  unto  the 
diversity  of  the  body  inflamed,  and  other  cimim- 
stances,  is  worthy  the  inquii7 ;  chiefly,  for  that 
though  flame  be  almost  of  a  momentany  lasting,  yet 
it  receiveth  the  more,  and  the  less ;  we  will  first 
therefore  speak,  at  large  of  bodies  inflftmed  wholly 
and  immediately,  without  any  wick  to  help  the  in* 
flammation.  A  spoonful  of  spirit  of  wine,  a  little 
heated,  wm>  taken,  and  it  burnt  us  long  at)  came  tva 
hundred  and  sixteen  pulses.  The  same  (juantity  of 
spirit  of  wine,  mixed  with  the  wxth  part  of  a  simhiu- 
ful  of  nitre,  Inirnt  hut  to  the  spure  of  ninety  four 
pulses.  Mixed  with  the  like  quantity  of  hay-sail, 
eighty  llu-ee  pnkes.  Mixed  with  the  Uke  quouLity  of 
gunpowder,  w  liich  dissolved  into  a  black  water,  oue 
hundred  and  ten  pulses.  A  cube  or  jiellet  of  yellow 
wax  was  taken,  i\s  much  as  half  the  spirit  of  wine, 
and  set  in  the  midst,  and  it  burnt  only  to  the  space  of 
eighty  seven  puUes.  Mixed  with  the  sixth  {lari  of 
a  spotinful  of  milk,  it  burnt  to  the  space  of  one  bno- 
dred  pulse.s;  and  tlie  milk  was  curdled.  Mixed  with 
tlie  sixth  part  of  a  spoonful  of  water,  it  burnt  to  the 
fipacc  of  eifrhty  six.  pulses  ;  with  an  equal  quantity  of 
water,  only  to  the  Kpace  of  four  pulses.  A  small 
pebble  was  laid  in  the  midst,  and  tltc  siiirit  of  wine 
burnt  to  the  space  of  ninety  four  puLtes.  A  piece 
of  wood  of  the  bi^oiefS  of  an  arrow,  and  about  a 
tingvr'd  lep^,    w^  set  up  in  the  midat,   and  ttw 
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spirit  ©r  mne  burnt  to  the  space  of  ninety  Fonr  pttUea. 
So  that  the  spiiit  of  wine  simple  endured  the  loof^ai: 
and  the  spirit  of  nine  mtli  the  bay-salt,  and  the  equal 
quantitj  of  water,  were  the  shortest.  " 

367.  Consider  well,  whether  the  more  spetefi]^ 
goin^  forth  of  tlie  flame  be  caused  by  the  greater  ti- 
gour  of  tlie  flame  in  btii-nin^ ;  or  by  the  resistance  of 
Uie  body  mixed,  and  the  avcrrion  thereof  to  take 
flame :  which  will  ap|>ear  by  the  <|uaiit!ty  of  the  jipiril 
nf  wine  that  remaineth  oiler  the  going  outof  the  flame. 
And  it  seemeth  clearly  to  be  the  latter;  for  timt  the 
mixture  of  things  lea^t  apt  to  bum,  is  the  spccliest  in 
l^ing  nut.  And  note,  by  tJie  way,  that  spirit  of 
\\ine  burned,  till  it  go  out  nf  itself,  will  hum  no 
more;  nnd  tnsteth  nothing  so  hot  in  the  mouth  as  it 
^d  ;  no,  nor  yet  sour,  as  if  it  were  a  degree  towards 
vinegar,  which  burnt  wine  doth ;  but  flat  and  dead. 

368.  Note,  that  in  the  experiment  of  wax  afore- 
said, the  wax  dissolved  in  the  burning,  and  yet  did 
not  incorporate  itself  with  the  spirit  of  wine,  to  pro- 
duce one  flame;  but  whorcsocvfr  the  wax  floated, 
the  flame  forsook  it,  till  at  last  It  spread  all  over,  and 
put  the  flame  quite  out. 

S69.  The  experiments  of  the  mixtures  of  the  spirit 
of  wine  inflamed,  are  thing*  of  discovery,  and  not  of 
use :  but  now  we  will  speak  of  the  continuance  of 
flames,  such  as  are  used  for  candles,  lamps,  or  tapers; 

I  consisting  of  inflammable  matters,  and  of  a  wick 
that  i»n>vokptli  inflammation.  And  this  importeth  not 
only  discovery,  but  also  use  and  profit ;  for  it  is  a 
great  saving  in  all  such  lights,  if  they  can  be  made 

I         as  fair  and  bright    as  others,   and  yet  last  longer. 

I  Wax  pure  made  into  a  candle,  and  wax  mixed  w» 
'  verally  into  can  die-stuff,  with  the  particulars  that  lb)* 
low;  viz.  water,  a^uAvi/£F,  milk,  bay-salt,  oil,  butter, 
nitre,  brimstonp,  saw-duat,  every  of  these  bearing  a 
sixth  part  to  the  wax ;  and  every  of  these  candles 
mixed,  being  of  the  same  weight  and  wick  with  the 
wax  pure,  proved  thus  in  the  burning  and  lasting. 
The  swiftest  in  consuming  was  that  with  saw-du9t ; 
which  ftrst  burned  fair  Wl  some  part  of  the  candle 


» 


was  consumed,  and  llit;  dust  j^athered  about  the  snaste; 
but  then  it  made  tlie  sniiste  big:  and  Inn^,  and  tJ^  bum 
duskislily,  and  the  candle  wasted  in  half  the  time  oi' 
the  wax  pure.  The  next  in  Rwitlness  were  the  oil 
and  butter,  which  consumed  hy  a  lUlh  part  swiiler 
than  the  pure  wax.  Then  followed  in  swiftness  the 
cleai-  wax  itself.  Thrn  the  bay-salt,  tv  bich  bustrd  about 
an  eighth  part  longer  than  the  clear  wax.  Then  foU 
lowed  the  m^tta  vttif,  wiiich  lasted  alioiit  n  fifth  part 
longer  than  the  cicnr  wax.  'Jhcn  followed  the  milk, 
and  water,  witJi  little  difference  from  the  a^ua  viVcC, 
but  the  water  slowest.  And  in  thc^^e  four  laxt.  the 
wick  would  spit  forth  little  spevkg.  I'or  the  nitre,  it 
would  not  hold  lighted  above  some  twelve  pulses:  l>ut 
all  the  while  it  would  spit  out  portions  of  flamei, 
which  afterward:^  would  fft  out  into  a  vapour.  Fa#| 
the  brimstone,  it  would  hold  U^htt:d  much  about  Um 
same  time  with  the  nitre ;  but  then  alter  a  little  whil6^ 
it  noidd  harden  and  riike  altout  the  snaste;  so  that 
the  mixture  of  liay-sait  with  wax  will  win  an  eighth 
port  of  the  time  of  ksliii^,  and  the  water  a  fiflh. 

370.  Ai'Ti'.K  the  several  m;iteriaU  were  tried,  trii 
was  likewise  made  of  severiJ  wirks;  aa  of  ordiiiary 
cotton,  sewinjf  thread,  rush,  silk,  straw,  and  wood«^ 
The  silk,  straw,  and  woimI.  Mould  flame  a  little,  tU 
they  caute  to  the  wax,  and  then  go  out :  of  the  other 
three,  llie  Uiread  consunu-d  faster  than  the  cotton,  bjry 
a  sixth  part  of  time:  the  itjttun  next,  then  the 
coDsumed  slower  than  the  cotton,  by  at  least  a  third 
pai-t  of  time.  I'or  the  bij^iess  of  tlie  flame,  the  cotton^ 
and  Uii-ead  cast  a  llanic  much  alike ;  and  the  ninl 
much  less  and  dimmer.  Quay,  whether  wood  and 
wicks  botli.  as  in  torches,  consume  faster  than  tl 
wicks  simple  ? 

S71.  We  have  spoken  of  the  several  niateriab.  and 
\hi:  .several  wicks:  but  to  the  lasliiijr  of  the  tlaaie  i| 
impuiti'th  also,  uot  only  what  the  material  is,  but  in^ 
the  same  material  whether  it  be  hard,  soft,  old,  uenr, 
ftc     Good  housewives,  to  make  their  condles  bunt, 
the  longer,  tLse  to  hiy  them,  oue  by  one,  in  bnui  «ir^ 
Aour,  whieh  niake  them  liarder,  and  so  they  consume 
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the  sIuWL'i  :  insomuch  as  by  this  means  they  wiU  out- 
last other  randier  of  the  same  stuflf  almost  half  in 
hjilf.  Fur  briin  and  flour  have  a  virtue  to  harden ; 
RO  that  both  age*  and  lyin^  in  the  bran,  doth  help  to 
the  lasting.  And  wc  sec  that  wax  candles  last  longer 
than  talluw  candles,  because  wax  la  more  firm  and 
hard. 

37S.  Thk  lasting  of  flame  also  depcndeth  upon 
the  easy  drawing-  of  the  nounshinent;  as  we  see  in 
the  Court  of  England  there  is  a  scrinee  which  they 
call  Allni^ht;  which  is  as  it  were  a  great  cake  of 
wax,  witli  the  wick  in  the  rnidst ;  whereby  it  cometh 
to  pass,  that  the  wick  fetcheth  the  nourishment  far- 
ther oQ*.  We  see  also  that  lamps  last  longer,  because 
the  vessel  is  far  broader  than  the  brcadtl)  of  a  taper 
or  candle. 

373.  Take  a  turreted  lamp  of  tin,  made  in  the 
form  of  a  sqimrc ;  the  height  of  the  turret  being  thrice 
m  much  as  the  length  of  the  lower  part  whfreujKin 
the  lamp  standeth :  make  only  one  hole  in  it,  at  the 
end  of  the  return  farthest  from  the  turi*et.  Reverse 
it.  and  lill  it  full  of  oil  by  that  liole-,  and  tlien  set  it 
upiight  again :  and  put  a  wick  in  at  the  hole,  and 
lighten  it :  you  shall  find  that  it  will  bum  slow,  and 
a  long  time :  which  is  caused,  as  was  said  last  before. 
ibr  that  the  flauR-  ft^tcheth  the  nourishment  afar  off. 
You  sliall  tind  al^io,  that  iis  the  oil  wasteth  and  de- 
scendeth.  so  the  tup  of  the  turret  by  litlle  and  little 
iUIcth  with  air;  which  is  caused  by  the  rarefaction 
of  the  oil  by  the  heat.  It  were  worthy  the  observa- 
tion, to  make  a  hole  in  the  top  of  the  turret,  and  to 
tr)'  when  the  oil  is  almost  consumed,  whether  tlie  air 
made  of  tlie  oil,  if  ynu  put  to  it  a  flame  of  a  candle, 
iu  tlie  letting  of  it  Ibrth.  will  inflame.  It  were  good 
also  to  liave  the  lamp  madc»  not  of  tin,  hut  of  glass, 
that  you  may  see  how  the  vapour  or  air  gathereth  by 
degrees  in  the  top. 

374.  A  Fourth  point  that  importeth  the  lasting 
of  the  flame,  is  the  closeness  of  the  air  wherein  the 
flame  burnetii.  We  see  that  if  wind  bloweth  upon  a 
(-andle,  it  wastctb  apace.  We  see  also  it  lasteth  longer 
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in  a  lantlmrn  thito  at  large.  And  there  are  tradi- 
tiuos  of  laiiipb  aitd  ciuidles,  that  have  burnt  a  rvry 
km^  time  in  cave»  and  touiln;. 

J7d<  A  Fifth  itoint  that  impnrteth  the  l&>liii^  of 
the  flame,  is  the  nature  of  the  air  where  the  ilame 
buruelh ;  whether  it  be  hot  or  cold,  moist  or  dry. 
The  air,  if  it  be  veiy  cold,  irritateth  the  flame,  and 
inaketh  it  buru  more  fiercely,  as  fire  scorrheth  in 
froyty  weather,  aud  so  furthereth  the  consumption. 
The  air  once  heated,  I  conceive-,  makoth  the  Hame 
bum  more  mildly,  and  so  helpeth  the  oontinuanre. 
The  air,  if  it  be  dry,  is  indifferent :  the  air,  if  it  be 
moist,  doth  in  a  degree  quench  the  flame,  as  we  »ce 
lights  will  j^o  out  in  the  damps  of  mines,  and  howf6- 
ever  makjeih  it  bum  more  dully,  aod  so  helpeth  tb« 
continuance. 

JSjcperhnentu  in  consort  touching  burials  or  inj 
sions  of'  divers  bodies  in  earth. 

,  S76.  BuniAis  in  earth  serve  for  preservation  :  and 
for  condensation ;  and  for  induration  of  bodies.  And 
if  you  intend  condensalio'i  or  induration,  you  may 
bury  the  bodies  so  as  earth  mar  touch  them :  tt  if 
you  will  make  aiti6cial  f)Orcelane,  etc.  And  the  like 
you  may  do  for  cun^wrvatiou.  if  the  bodies  be  hard 
and  soUd;  aa  clay,  wood.  ttc.  Rut  if  you  iulend 
preservatioti  of  lx>cties  more  soA  and  tender,  tlien  yoo 
must  du  one  of  IheM:  two :  eitlicr  yuu  must  put  them 
in  castas,  whereby  tbey  may  not  touch  the  earth ;  ot 
else  you  n>uht  vault  the  eai-tli,  whereby  it  ntay  hang 
orer  them,  and  not  touch  tliLnn :  fur  if  the  earth  touch 
them,  it  will  do  more  hurt  by  the  moisture,  causing 
thcni  to  putiify,  tlian  f^ooti  by  the  virtual  cold,  to 
eouser\'e  them ;  except  the  earth  be  very  dry  and 
sandy. 

377.  An  orange,  lemon,  and  apple,  wra|)t  in  ■ 
linen  ciotli,  being  buried  for  a  fortui^hl's  space  iour 
ieel  deep  witliin  tlie  earth,  though  it  were  in  a  moist 
plact'.flnd  a  rainy  time,  yet  eaini-  forth  no  ways  mouldy 
or  rotten,  but  were  become  a  little  harder  than  they 
were;  otherwiuc  firesh  in  their  colour;  but  tbeirjuirq 
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somewhat  flatted.  But  with  the  burial  of  a  fortnight 
more  they  became  putrified.  V 

378-  A  BOTTLE  of  beer,  burled  in  like  innnncr  as 
beforei  became  niDre  lively,  better  tasted,  an<l  clearer 
than  it  was.  And  a  battle  of  wiiie  iu  like  monnev- 
A  bottle  of  vinegar  so  buried  *:auie  forth  more  livelj* 
find  more  odoriferous,  smelling  ahiioist  like  a  violet 
And  alter  the  whole  month's  burial,  all  the  three  caroe 
forth  as  fresh  and  lively,  if  not  better  than  before. 

379.  It  were  a  profitable  experiment  to  presM've 
oranges,  lemons,  and  pom^rnnates,  till  summer;  for 
then  their  price  will  be  mig-htily  incrcasc-d.  This 
may  be  done,  if  you  put  them  in  a  pot  or  vessel  well 
covered,  that  the  moisture  of  the  earth  come  not  at 
them ;  or  else  by  putting  them  in  a  conservatory  of 
snow.  And  generally,  whosoever  will  make  experi- 
ments of  cold,  let  him  be  provided  of  three  things ;  a 
conser>'atory  of  snow ;  a  gfood  lai"ge  vault,  twenty 
feet  at  least  under  the  ground ;  and  a  deep  well. 

880.  There  hath  been  a  tradition,  that  pearl  and 
coral,  and  tutxpinis-stone,  that  have  lost  tlieir  coIi>urg, 
may  be  recovered  by  burying  in  the  earth:  which  is 
a  Uiing  of  great  profit,  ii*  it  would  sort :  but  upon 
trial  of  six  weeks  burial,  there  followed  no  effect.  It 
were  good  to  try  it  in  a  deep  well,  or  in  a  conserva- 
tory of  snow ;  where  the  cold  may  be  more  con- 
stringent; and  so  make  the  body  more  united,  and 
thereby  more  resplendent. 

S-rperiment  solitary  touching  the  effects  in  mem 

boiiiesfrom  several  winds. 

381.  Mens  bodies  are  heavier,  and  less  disposed 
to  motion,  when  southern  winds  blow  than  when 
northern.  The  cause  is,  for  that  when  the  southern 
wind^i  blow,  the  humours  do,  in  some  degree,  melt 
and  wax  fluid,  and  .so  flow  into  the  {larts ;  as  it  is  seen 
in  wood  and  other  bodies,  which,  when  the  southern 
winds  blow,  do  swell.  Besides,  the  motion  and  ac- 
tivity of  the  body  consisteth  chiefly  in  tlie  sinewy 
which,  when  the  southern  wind  bloweth«  are  more 
relax. 


'experiment  solitary  touching  winter  and  summer 
sicknesses. 

S82.  It  »  commonly  seen,  that  mone  ore  sick  in 
10  siimnter,  and  more  die  in  the  winter;  exwpt  it 
be  in  pf'stilrnt  diseases,  which  rommnnly  rdgn  in 
Biimmer  or  nutmiin.  The  reason  i-*,  liecniise  diseases 
are  hred,  indeed,  chiefly  by  heat ;  but  then  they  are 
aire<l  most  l»y  sweat  and  jiur^e :  which  in  the  sum- 
mer Cometh  on  or  is  provoked  more  easity.  Ah  for 
pestilent  diseases,  the  reason  why  most  die  of  them 
in  simimcris,  liecause  they  are  Invd  most  in  the  Slim- 
mer :  for  othei*wise  tho^^e  iliac  arc  touched  are  in  roost 
danger  in  the  winter. 

£,ipeiinu:nt  solitary  touching  pesttUntiat  scasonmS^ 

38$.  The  gx>ncral  o)>tnion  h,  that  year^  hot  and 
liioii>t  nre  mo^t  [>e<:tilent;  u[>on  the  .«u|Krticiul  groimd 
that  htut  and  nioisliiiii  cause  putt-ofacUon.     In  Eng- 
land it  is  not  found  tnte;  for  many  times  there  have 
lieen  srf'^t  plrt^iie.s  in  dry  years.     Uliereof  the  rause 
may  Ik*,  I'nr  that,  drought  in  the  bodies  of  islanders 
habituate  tr>  moist  airs,  dnth  exasperate  the  humours, 
and  makelh  them  more  apt  to  pulrily  or  inflame  r 
sides,  it  tainteth  the  waters,  commonly,  and  niaket! 
them  less  wholesome.     And  ag;ain  in  Barbar}*, 
plagues  hrrak  np  in  the  summer  months,  when  tl: 
weather  is  hot  and  dry. 

Experiment  solitary   touching  an   error   received 
about  epidemical  diseases. 

'    S84.  Many  diseases,  both  ejiideinical  and  otherg, 
break  forth  at  particular  times.     And  tlie  cause  \M.\ 
falsely  imputed  to  the  constitution  of  thi-  air  at  that;| 
time  when  they  break  forth  or  reign ;  whereas  it 
ccedeth,  indeed,  from  a  preredent  scrjuence  and  serii 
of  the  seasons  of  the  year:  and  therelbre  Hippocnite** 
in  his  prognostics  doth  tnakc  good  observations  of  the 
diseases  that  ensue  upon  the  nature  of  the  precodenC 
four  seasons  of  the  year. 
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Experiment   solitary    touching   the  alteration  or 
preservation  of  liquors  in  wells  or  deep  vaults. 

385.  Trial  hnlh  been  made  with  carihon  bottles 
well  stopped,  hanged  in  a  well  of  twenty  fathom 
deep  at  the  least ;  nnd  some  of  the  lioltles  have  been 
let  down  into  the  water,  some  others  have  hanged 
above,  within  about  n  fatliom  of  the  water ;  and  the 
liquors  so  tried  have  been  \yeer,  not  new,  btit  n'ady 
for  drinking,  and  wine,  and  milk.  'I'ho  proof  hath 
been,  that  both  the  beer  and  the  wine,  as  well 
within  water  as  above,  have  not  I>ecn  palled  or  dcad- 
ed  at  all ;  but  as  good  or  somewhat  better  than 
bottles  of  the  same  drinks  and  staleness  kept  in  a 
cellar.  But  those  which  did  hang  above  water  were 
apparently  the  best;  ai^d  that  lieer  did  flower  a  little: 
whereas  that  under  water  did  not,  though  it  were 
fresh.  The  milk  smired  and  began  to  piitrify.  Never- 
theless it  is  true,  that  there  is  a  village  near  Rlois, 
where  in  deep  caves  they  do  thicken  milk,  in  such 
sort  that  it  becnmeth  very  pleasant :  which  was  some 
cause  of  this  trial  of  hanging  milk  in  the  well :  but 
our  proof  was  naught ;  neither  do  T  know  whether 
that  milk  in  those  caves  I>e  first  boiled.  It  were  good 
therefore  to  try  it  with  milk  sodden,  and  with  cream : 
for  that  milk  of  itself  is  such  a  comiwund  body,  of 
cream,  curds,  and  whey,  as  it  is  easily  turned  and  dis- 
solved. It  were  good  also  to  try  the  beer  when  it  is  in 
wort,  that  it  may  be  seen  whether  the  hanging  in  the 
well  will  accclei-ate  the  ripening  and  clarifying  of  it. 

E.rperiment  solitary  touching  stutting. 

386.  DivKus»  wc  see,  do  stut.  The  cause  may 
be,  ill  most,  the  refrigeration  of  the  tongue:  whereby 
it  is  less  apt  to  move.  And  tbeitj'ore  we  see  that 
naturals  do  generally  stut :  and  we  see  that  in  those 
that  stut.  if  they  drink  wine  niodcrjitely,  they  stut 
less,  because  it  heali:tli :  and  so  we  see,  that  they 
that  stut  do  stut  more  in  the  iirst  offer  to  speak 
than  in  contiiuiance ;  because  the  tongue  is  by  mo- 
tion somewhat  heated.  In  some  al.^,  it  may  Lm?, 
though  rarely,  the  dryness  of  the  tongue;  which  like- 
wise makcth  it  less  apt  to  move  as  well  as  cold :  for 
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H  iR  an  affect  that  coineth  tn  wme  wise  and  gre^t 
men:  «  it  AvA  unto  Atraes,  wlm  was  lingua  prtrpc- 
dita;  and  many  stutttfrs.  wc  find,  arc  \exj  cboleric 
men;  cholcr  inducing  a  dryness  in  the  tongue. 

Experiments  in  consort  touching  smells. 

387.  Smells  and  othei'  odoui-s  are  sweeter  in  the 
air  at  some  di:«tance,  than  n«ar  the  noic;  as  bath 
bw*n  partly  touched  heretufore.  The  cause  is  double : 
first,  the  Uner  mixture  or  inccirjuratiuD  of  tlic  stntdl : 
fin-  we  see  that  in  snnndtt  likewise,  thej  arc  sweetest 
when  we  cannot  heai*  every  |iart  hy  itself.  The  other 
reason  i.s,  im*  that  all  sweet  smtrllii  have  joined  witii 
them  some  earthy  or  cnide  odours ;  and  at  wine  dis- 
tance the  sweet,  which  is  the  more  spirituaU  is  p^r^H 
oeived,  and  the  earthy  reacheth  not  so  far.  ^fl 

S88.  SwECT  smells  are  most  rorctble  in  dry  sub- 
stancci  when  they  are  broken ;  and  so  likewise  in 
oranges  or  lemons,  the  nipping^  of  their  rind  piveth 
out  their  smell  more ;  and  generally  when  bodies  arc 
moved  or  stirred,  tliough  not  broken,  they  smell  more; 
a£  a  sweet-bag  waved.  T)ie  cause  is  double :  the  one, 
for  that  there  is  a  greater  emission  of  the  spirit  wbea 
way  is  made ;  and  this  holdeth  in  the  breaking,  tu{K 
ping,  or  crushing ;  it  holdeth  also,  in  some  degree,  in 
the  moving:  but  In  this  last  there  is  a  concurrence  of 
tlie  second  caui^e;  which  is  the  Impulsion  of  the  air, 
Uiat  bringeth  the  tscent  fastiT  upon  us. 

389.  The  daintiest  smelts  of  (lowers  are  out  of 
those  plants  whose  leaves  smell  not ;  as  vinlpts,  roses, 
wall-flowers,   gilly-f lowers,   pinks,   woodbines    vine- 
flowers,  a])ple-blotiins,  linietree-blooms,  bean-blooms, 
etc.     The  cause  i^,  for  that  where  thei-e  is  heat  nod* 
strength  enough  in  the  plant  to  make  the  leaves  (n1o»« 
rate,  there  the  !<mell  of  the  tlower  is  mther  evanid  andt 
weaker  than  that  of  the  leaves;  as  it  is  in  ro9emas3r 
flowers,  lavender  (lowers,  and  sweet-briar  rases.    But 
where  there  is  less  heat,  there  the  spirit  of  the  plant 
is  digested  and  refined,  and  severed  from  the  grossc^^J 
juice,  in  the  efflorescence,  ant!  not  before.  ^H 

3^.  iMosT  odours  nneU  best  broken  or  cmdied, 
as  hath  been  said ;  but  flowers  pressed  or  beaten  do 
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^^bse  th**  fipeshneRs  and  sweetness  of  their  odnur.  The 
cause  iB»  for  thut  when  Uicy  are  rriisbed,  the  groaser 

I  and  more  earthy  spirit  O'liieth  out  with  the  finer,  mut 
trouhloth  it ;  "whercRS  in  stronger,  tidours  there  are  no 
such  degrees  of  the  issue  of  the  sniell. 

Experiments  in  consort  touching  the  goodness  and. 
choice  of  water. 

S91*  It  is  a.  thing  of  very  g*iod  use  to  discover  the 
goodness  of  waters.  The  taste,  tn  tJiose  that  drink 
water  only,  doth  somewhat :  Lut  other  expeiiiiienU 
are  more  sure.  First,  try  waters  by  weight ;  wherein 
you  may  find  some  ditlerence,  though  not  much:  and 
the  lighter  you  may  account  the  better. 

1392.  Secondlv.  try  them  by  boiling  upon  an 
equal  fire ;  and  that  which  consumeth  away  fastest, 
you  may  account  the  be^t. 
S98.  Tbuldly,  try  them  in  several  bottles  or  open 
vestebs  matches  in  t:\eTy  thing-  else,  and  see  whicli  of 
tiiem  liutt  longest  without  stench  or  conupiion.  And 
that  which  holdeth  unputrified  longest,  you  may  Itke^ 
wise  account  the  best. 

J9'^.   FouRTiii.Y,   try   them  by   making  drinks 
stronger  or  smaller,  with  Uie  same  quantity  of  malt; 
and  you  may  conclude,  that  that  water  which  makctli 
the  stronger  drink,  is  the  more  concocted  and  nou- 
rjsliing;  though  perhaps  it  be  not  *m  good  for  medi- 
cinal use.     And  such  water,  commonly,  is  the  wntof 
I        of  la^fc  and  na%'igab)c  rivers ;  an<l  likewise  in  la];gc 
I       and  clean  pondti  of  standing  u-ater ;  for  upon  Imth 
them  the  Hun  hath  moix*  p«)wer  than  ujKin  R>untnJns 
or  small  rivers.     And  I  conceive  that  cbiilk-uittor  ia 
next  them  the  best  for  going  farthest  in  drink :  for 
that  also  helpeth  concoction ;  so  it  be  out  of  a  d«ep 
I       welt;  for  then  it  curcth  tho  raAvuesi  of  the  water; 
^1  hut  chalky  water,  towards  the  top  of  the  earth,  is  too 
^■fretting;  as  it  api>earcth  in  laundry  of  clothes,  uhlch 
l^v  wear  out  apace  if  you  me  such  waters. 

393.  Fifthly,  the  housewives  do  find  a  diflcrrnre 
in  waters,  fur  tlie  Ijcariui^  or  not  I»eariii;^  of  soap:  and 
it  i;i  likely  that  the  more  fat  wuter  will  bear  soap  best ; . 
for  tlte  hungiy  water  doth  kill  the  unctuous  nature  of 
^  theioap. 
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396.  Sixthly,  you  may  make 
waters  according  to  the  place  wlience  they  spring  or 

.come :  the  rain-watei-  is,  by  the  physidane.  esteemed 
tthe  tinest  and  the  best ;  but  yet  it  is  said  to  putrify 
I  soonest ;  which  is  likely,  becauae  of  the  fineness  of  the 
[spirit:  and  in  conservatories  of  rain-water»  such  as 
1  they  have  in  Venice,  etc.  they  are  found  not  so  choice 
l\raters ;  the  worse,  perhaps,  l)ecoiisc  they  arc  covered 
aloft,  and  kept  from  the  sun.  Snow-water  t»  held 
unwholesome;  insomuch  as  the  people  that  dwoU  at 
the  foot  of  the  snow  mountains,  or  otherwise  upon 
the  ascent,  especially  the  women,  by  drinking;  of  snow- 
water* have  great  l)ags  hanging?  under  their  throats. 
Well-water,  except  it  be  upon  rhnlk,  or  o  very  plen- 
tiful spring-,  maketh  meat  red ;  which  is  on  ill  sign. 
Springs  on  the  tops  of  hig-h  hills  nre  the  best :  for 
both  they  seem  to  have  a  lightness  and  appetite  of 
inoiinting;  and  l]csides  they  ai-e  most  pure  and  un- 
mingled ;  and  again,  are  more  percolated  through  a 
great  space  of  earth.  For  watci's  in  volleys  Join  in 
effect  under  ground  with  all  waters  of  the  same  level ; 
whereas  springs  on  the  tops  of  hills  pass  throug^h  a 
great  deal  of  pure  earth  with  less  mixture  of  other 
waters. 

397.  Seventhly,  judgment  may  be  made  of 
waters  by  the  soil  wliereupon  the  water  runneth  ;  at 
pebble  is  the  cleanest  and  best  tasted;  and  next  to  that, 
clay- water;  and  thirdly,  water  upon  chalk  ;  fourthly, 
that  upon  sand;  and  worst  of  all  u])on  mud.  Neither 
may  you  trust  watei-s  that  taste  sweet ;  for  they  are 
commonly  found  in  rising  grounds  of  great  cities; 
which  must  needs  take  in  a  givat  deal  of  filth. 
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Esptriment  solitary  touching  the  temperate  he 
under  the  equinoctial. 

snS.  In  Peni,  and  divers  parts  of  the  West  Indies^ 
though  under  the  line,  the  heals  are  not  so  intolerable 
Bs  they  be  in  Barbiiry .  and  the  skirts  of  tlie  torrid  zone 
The  causes  are,  first  the  great  bj^-ezra  which  the  mo- 
tion of  tlie  air  in  great  chxles,  such  as  are  under  the^ 
girdle  of  the  world,  produceth ;  which  do   rufrigc- 
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irate;  and  therefore  in  thoM  parts  noon  is  nothing'  ao 
hot,  when  the  bitcT^s  are  great,  as  about  nine  or 
ten  of  the  clock  in  the  forenoon.  Another  cause  is» 
for  that  the  length  of  the  night,  ami  Uie  dews  thereof, 
do  compensate  the  heat  of  the  day.  A  thu-d  cause  h 
tlie  stay  of  the  sun  ;  not  in  respect  of  day  and  night, 
for  that  we  spake  of  Wore,  but  in  respect  of  the  sea- 
son ;  for  under  the  line  the  suii  croascth  the  line,  and 
niaketh  two  summers  and  two  winters,  but  in  the 
skirts  of  the  torrid  zone  it  doubleth  and  goeth  back 
again,  and  so  niaketh  one  long  summer. 

Experiment  solitary  touching  the  coloration  of  black 
and  taxvny  Moors. 

999.  The  heat  of  the  sun  niaketh  men  black  in 
some  countries,  as  in  Ethiopia  and  Guiney,  etc.  f'ire 
doth  it  not,  as  we  sec  in  glass-men,  tliat  are  continu- 
ally about  the  fii-e.  The  reason  may  be.  because  fire 
doth  lick  up  the  spirits  and  blood  of  the  body,  so  as 
they  exhale ;  so  that  it  ever  maketh  men  look  paJe  and 
sallow ;  but  the  sun.  which  i^  a  gentler  heat,  doth  but 
draw  the  blood  to  the  outward  parts;  and  rather  con- 
cocteth  it  than  soaketli  it ;  and  therefore  we  six  i\ial 
all  ^l^thlopes  are  fleshy  and  plump,  and  have  givat 
lips;  all  which  betoken  moisture  retained,  and  not 
drawn  out.  We  see  also,  that  the  Negroes  ore  bred 
in  countries  that  have  plenty  of  water,  by  rivers  or 
otherwise ;  for  ftferoe,  which  was  the  mctmpolis  of 
j^thiopia,  was  upon  a  great  lake ;  and  Congo,  where 
the  Negroes  are,  is  full  of  rjvci-s.  And  tlie  confines 
of  the  river  Niger,  where  the  Negroes  also  are,  are 
well  watered :  and  the  region  above  Cape  Verde  U 
likewise  moist,  insonmch  as  it  is  pestilent  through 
moisture :  but  the  countries  of  the  Abyssenes,  and 
Barbftry,  and  Peru,  where  they  are  tawny,  and  oliv- 
aster,  aiid  pule,  are  generally  more  sandy  and  dty. 
As  for  the  Jf'^tluopes,  as  they  are  plump  and  fleshy, 
so,  it  may  be,  they  are  sanguine  and  ruddy -coloured, 
if  their  black  sUu  would  sutler  it  to  be  seen. 
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Experimfiit  icUtaiy  touching  motion  ajttt  iht  m- 
stant  of  death. 

400.  Sosrr.  creatures  do  move  a  good  whfle  after 
their  head  is  off ;  as  birds :  some  a  very  little  time ; 
,as  men  and  all  beasts  :  some  move,  though  cut  in  se- 
veral pieces;  as  snakes,  eels,  worms,  flies,  etc.  First 
thciiefore  it  is  certain,  thai  the  immediate  cause  of 
death  is  the  resolution  or  extinguishment  or  the  spi- 
rits; and  that  the  de&iruction  or  corruption  of  the 
organs  is  but  the  mediate  cause.  But  some  organs  are 
so  poremptorily  necessary,  that  the  extinguishment  of 
tlie  spirits  doth  speedily  follow ;  but  yet  so  as  there  is 
an  interim  of  a  small  time.  It  is  reported  by  one  of 
the  ancients  of  credit,  that  n  sacrificed  beast  hath 
lowed  after  the  heart  hatb  been  severed ;  and  it  is  a 
report  also  of  credit,  that  the  head  of  a  pig  hath  been 
opened,  and  the  brain  put  into  the  palm  of  a  man's 
hand,  trembling,  witliout  breaking  any  part  of  it,  or 
severing  it  from  the  marrow  of  the  back-bone ;  duHng 
which  time  the  pig  bntli  I)ccn,  in  all  nppearanco, 
stark  dead,  and  without  motion ;  and  after  a  small 
time  the  brain  hath  been  replaced,  and  the  skull  of  the 
pig  closed,  and  the  pig  hath  a  little  after  gone  about. 
And  certain  it  is,  that  an  eye  upon  revenge  hath  been 
thrust  forth,  so  as  it  hanged  a  pretty  distance  by  the 
visual  nen-e ;  and  during  that  time  the  eye  hnth  been 
without  any  power  of  sight ;  and  yet  after  being  re- 
placed recovered  sight.  Now  the  spirits  are  cmefly 
in  the  head  and  cells  of  tlie  brain,  wliich  in  men  and 
beasts  are  large ;  and  theretbrc.  when  tlie  head  b  off. 
they  move  little  or  nothing.  But  birds  have  small 
heads,  and  therefore  the  sjiirits  ai*c  a  little  more  diV 
persed  in  the  sinews,  whereby  motion  remaineth  in 
them  a  little  longer ;  iosomucK  as  it  is  extant  in  story, 
that  an  emperor  of  Rome,  to  shew  the  cert^nly  of  his 
hand,  did  shoot  a  great  forked  arrow  at  ati  ostrich,  as 
she  ran  swiftly  upon  the  stage,  and  struck  off  her 
head ;  and  yet  she  continued  tlie  race  a  little  way 
with  the  head  off.  As  for  worms,  and  flics,  and  eelS» 
the  spirits  are  diffused  almost  all  over;  aud  therefors 
they  move  in  their  several  pieces. 
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Experiments  in  consort  touching  tke  acceleration  (f 
germination. 

We  will  now  inquire  of  plants  or  vegetables :  and 
we  shall  do  it  with  diligence.  Tbcy  are  the  priudpai 
part  of  the  third  day's  work.  They  are  the  first /»ro- 
</«ca/,  which  is  the  word  of  animation  :  for  the  other 
words  are  but  the  words  of  essuna;.  And  Uiey  are  of 
excellent  and  general  use  fur  food,  medicine,  and  a 
number  of  inechaiilcfll  arts. 

401.  TiUiRK  were  sown    in   a    bed,  turnip-seed^ 
radlsh-sced,  wheat,  cucumber-seed,  and  peas.     The 
bed  we  call  a  hot-bed,  and  the  manner  of  it  is  this : 
there  was  taken  hoRe-dung,  old  and  well  rutted;  tJiia 
was  laid  upon  a  bank  htdf  a  foot  higi>,  and  supported 
roundabout  with  planks  ;  and  upon  the  top  was  cast 
sifted  eartli,  swHne  two  fingers  deep ;  and  then  the 
seed  sprinkled  upon  it,  having  been  steeped  all  night 
in  water  mixed  with  cuw-dung.    The  turnip-seed  and 
the  wheat  caine  up  half  an  inch  above  ground  withia 
two  days  after,  without  any  wntcring.     The  rest  tlic 
thii-d  (lay.     The  experiment  was  mnile  in  October; 
.and,  it   may  be,    in    the    spring,   llic   accelerating 
would  have  been  the  speedier,     'i'his  is  a  nuMc  ex- 
periment ;    for    without  this  help  they  would  have 
been  four  times  as  long  in  coming  up.    But  there  doth 
not  occur  to  me,  at  this  present,  any  use  thereof  for 
profit ;  except  it  should  be  for  sowing  of  peas,  which 
have  their  price  very  much   increased  by  the  early 
oondog.     It  may  be  tried  also  with  cherries,  straw- 
berries, and  other  fruit,  which  are  dearest  when  tbey 
come  early. 

403.  Th£VE  was  wheat  steeped  in  water  mixed 
with  cow-dung ;  other  in  water  mixed  wilb  horse- 
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dung;  other  in  water  mixed  with  pigeon-dung;  other 
in  urine  of  man;  other  in  wntcr  mixed  vrith  chalk 
powdered  :  other  in  water  mixed  witli  soot ',  athcr  in 
water  mixed  with  ashes;  other  in  watex  mixed  with 
bay-s.')U ;  other  in  claret  wine;  other  in  mabnsej; 
other  in  3|)irit  ol"  wine.  The  proiwrtion  of  the  mix- 
ture was  a  fourth  |Hirt  of  the  ingredients  to  the  water ; 
save  that  tliere  was  not  of  the  salt  ahovc  an  eighth 

i|>art.  The  unne,  and  wines,  and  spirit  of  wine,  were 
shnple  without  mbcture  of  water.  The  time  of  the 
steeping  was  twelve  hours.  The  time  of  the  year 
OctulxT.     Tiiere  was  also  other  wlicat  sown  unsteep- 

I  ed,  but  watered  twice  a  day  with  warm  water.  There 
was  also  other  wheat  sown  simple,  to  roniparc  it  with 
the  rest.  ITie  event  was ;  that  those  that  were  in  the 
rnixturc  of  dung,  and  urine,  and  soot,  chalk,  ashes, 
und  salt,  came  up  within   six  dny?  :  and  those  that 

■fifterwards  proved  the  liighest,  thickest,  and  most 
lusty,  were  tirxt  tlic  urine ;  and  then  the  dungs ;  next 
the  chalk  ;  next  the  "inot ;  next  the  nulics;  next  the  s«lt; 
next  the  wheat  simple  of  itself,  unsteeped  and  unwa- 

ttercd;  next  the  watered  twice  a  day  with  warm 
water;  next  the  claret  wine.  So  that  these  three  last 

I  were  slower  than  the  ordinary  wheat  of  itself;  and 

'this  culture  did  rather  retard  than  advance.     As  for 

those  that  were  steeped  in  malmsey,  and  spirit  of 

vine,  they  came  not  up  at  all.     This  is  a  rich  experi- 

lent  for  profit ;    for  the  most  of  the  steepings  are 

leap  things ;  and  the  f^oodne^s  of  the  crop  is  a  great 

matter  of  gain ;   if  the  goodness  of  the  crop  answer 

.the  earlincss  of  the  coming  up  ;  as  it  is  like  it  will; 
both  being  from  the  vigour  of  the  seed ;  which  also 

.partly  appeared  in  the  former  experiments,  as  hath 

been  said.     This  experiment  would  be  tried  in  other 

grains,  seeds,  and  kernels :  for  it  may  be  some  steep- 

[,ing  will  agree  best  with  some  seeds.     It  would  be 

tried  also  with  roots  steeped  as  before,  hut  fw  longer 

,  time.    It  would  be  tried  also  in  several  scbsom  of  the 

^year.  especially  the  sj>ring. 

403.  Stbawrekbikh  watered  now  and  then,  as 
in  three  days,  witli  water  wherein  hath  been 
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and  com«  early.  And  it  is  like  the  «tme  efiect  would 
follow  in  other  berries,  herbs,  flowers,  grains,  or  trees. 
And  therefore  it  is  an  experiment,  thoug^h  vulgar  in 
strawberries,  yet  not  brought  into  use  g<;nt'rally  :  for 
it  is  usual  to  help  the  ground  with  mudc;  and  like- 
wise to  recomfoi-t  it  sonietiioes  with  muck  put  to  the 
roots :  but  tu  water  it  with  muck  water,  which  is  like 
to  be  more  forcible,  is  not  practiced. 

401'.  Duxc,  or  chalk,  or  blood,  ap[>lled  in  sub- 
stance, seasooablr,  to  the  roots  of  trees,  doth  set  them 
font-ards.  But  to  do  it  unto  herlis,  without  mixture 
of  water  or  earth,  it  may  be  these  helps  are  tira  hut. 

4>U5.  TirK  former  uieans  of  hel[Hnj^  germination, 
are  either  by  the  goodness  and  strength  ofthenourish- 
lucnt ;  or  by  the  comforting  and  exciting  the  spirits 
in  the  plant,  to  draw  the  nourishment  lietter.  And 
of  this  latter  kind,  concerning  the  comforting  of  the 
spirits  of  the  plant,  are  ako  the  experiments  that 
ibllow ;  thtmgh  they  be  not  applications  to  the  root 
or  seed.  The  planting  of  trees  warm  upon  a  w  qU 
og^nst  the  south,  or  south-cast  sun,  doth  hasten  their 
coming  on  and  ripening;  and  the  snuth-enst  is  found 
to  he  better  than  the  south-west,  though  the  south* 
west  lie  the  hotter  coast.  But  tlie  cause  is  chiefly; 
for  that  the  heat  of  the  morning  succeedcth  the  cold 
of  the  night:  and  partly,  t*ecause  many  time5  the 
south-west  sun  is  too  parching.  So  likewigo  the 
planting  of  them  upon  the  back  of  a  chimney  wherea 
fire  is  kept,  doth  hasten  their  coming  on  and  ripen- 
ing :  nay  more,  the  drawing  of  the  boughs  into  the 
inside  of  a  room  where  a  lire  is  continually  kept,  work- 
cth  the  same  efl'ect ;  whtcli  hath  been  tried  with 
grapes :  insomuch  as  they  will  come  a  month  eaiiier 
than  the  grapes  abroad. 

406.  Besiuks  the  two  means  of  uccrlerating  ger- 
mination formerly  described;  that  is  to  say.  the 
mending  of  the  nourishment ;  and  comforting  of  the 
spirit  of  the  plant;  there  is  a  third,  which  is  the  making 
way  for  the  ea.<ty  coming  to  the  nourishment,  and 
drawing  it.  And  therefore  gentle  digging  and  loo?«*n- 
ifig  of  the  earth  about  the  roots  of  trees  ;  and  the  re* 
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inoving^  herbs  and  ilowtrs  into  aew  eartli  once  in 
two  years,  wlilch  is  the  »itne  thing,  fur  the  new  etfth 
is  ever  looser,  dulh  greatly  I'urtber  the  prospering  and 
carlincss  tiF  plants. 

407.  But  the  most  admirable  acceleration  by  fa- 
cilitating' the  nourishment  is  that  of  water.  For  ft 
ittaiidard  of  a  damask  rose  with  the  root  on,  was  set 
10  a  chamber  where  no  fire  was,  upright  in  an  earthen 
pan,  full  of  fair  water,  without  any  mixture,  half  a 
foot  under  the  water,  the  standard  bein^  more  than 
two  foot  high  above  the  water:  within  the  space  of 
ton  days  the  standard  did  put  forth  a  fair  green  leaf, 
and  some  other  little  buds,  which  stood  at  a  atay. 
without  any  shew  of  decay  or  w  ithering.  more  than 
seven  days.  Hut  af^rwards  that  leaf  faded,  but 
the  young  buds  did  sprout  on ;  which  aiterwnrd 
opened  into  fair  leaves  in  the  space  of  three  months; 
end  continued  so  a  while  after,  till  ii|>on  removal  we 
left,  the  trial.  But  note,  that  the  leaves  wrre  soriMS 
what  pnler  nnd  litchter-coloured  than  the  leaves  used 
to  \yc  abroad.  Xole,  tiiat  the  first  buds  were  in  the 
end  of  October;  and  it  is  likely  that  if  it  had  been  in 
the  spring  time,  it  would  have  put  forth  with  grefttcr 
strength,  and,  it  may  he,  to  have  grown  on  to  bear 
flowers.  By  this  means  you  may  have,  as  it  soemetb, 
roses  set  in  the  mid«t  of  a  pool,  being  supjwirted  with 
•ome  stay  ;  which  is  matter  of  rareness  and  pleasure, 
though  of  small  U9C.  This  is  the  more  stniugc,  for 
that  the  like  rose-standard  wa5  put  at  the  same  tiiDe 
into  water  mixed  with  horse-dung,  the  borse-d 
about  the  fourth  part  to  the  wattr,  and  in  four  mtm 
space,  while  it  was  obaen-ed.  put  not  forth  any  leof^ 
though  dircrs  bud:»  at  the  first,  as  the  other. 

408.  A  Dutch  flower  that  had  a  bulbous  root, 
was  likewise  put  at  the  same  time  aU  under  water, 
some  two  or  three  fingers  deep:  and  within  seven 
days  sprouted,  and  continued  long  oiler  further  grow, 
ing.  There  were  also  put  in,  a  beet-root ;  a  bor^gr- 
root,  and  a  radi»h-rout,  which  had  all  their  Icavrs  cut 
alm^tit  cloite  to  the  roots:  and  within  six  weeks  had  fair 
leavec;  and  so  continued  till  the  end  of  November. 

409.  Note,  that  \i  roots,  or  pea^  or  Huwcrs,  may 
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be  accelerated  in  tlietr  comuig  and  ripening,  there  b  a 
double  profit ;  the  one  in  the  liigh  price  tliat  those 
tbin^  bear  when  they  come  early :  the  other  in  the 
swirtness  of  their  returns :  for  in  some  grounds  n-liich 
are  strong,  you  shall  have  a  radish,  etc.  come  in  a 
month,  that  in  other  grounds  will  not  come  in  two, 
and  so  make  double  returns. 

410.  Wheat  also  was  put  into  the  water,  and 
came  not  forth  at  all;  so  as  it  secmeth  thci'c  must  be 
some  strength  and  bulk  in  the  body  put  into  the 
water,  as  it  is  in  roots ;  for  grains,  or  seeds,  the  cold 
of  the  water  will  mortify.  But  casually  some  wheat 
lay  under  the  pan,  which  was  somewhat  moistened  by 
the  suing  of  tlie  pan  ;  which  in  six  weeks,  as  afore- 
taid,  looked  mouldy  to  the  eye,  but  it  was  sprouted 
forth  half  a  tiiigt;r's  length, 

■ill.  It  seemeth  by  tliese  instances  of  water,  that 
for  nourishment  the  water  is  almo«t  all  in  alL  and  that 
the  earth  doth  but  keep  the  plant  upright,  and  ^a.ve 
it  from  over-heat  and  over^cold ;  and  therefore  is  a 
comfortable  experiment  for  good  drinkers.  It  provctli 
also  that  our  funiier  opiiiimi,  ttiat  drink  inairpurate 
with  flesh  ur  routD,  as  in  capon-beer,  etc  will  nourish 
more  easily,  than  meat  und  drink  taken  sererally. 

412.  The  houHUg  ul  phints,  I  cunceive,  will  both 
accelerate  germinution,  and  bring  forth  flowers  and 
plants  in  the  colder  seasons :  and  as  we  house  hO(- 
country  plants,  as  lemons,  oranges,  myilles,  to  save 
them ;  ao  we  may  house  our  own  country  plants,  to 
forward  them,  and  make  them  come  in  the  cold  sea- 
sflos ;  in  such  sort,  that  yon  may  have  violets,  straw- 
Iterries,  peas,  all  winter :  so  that  you  sow  or  remove 
them  at  6t  tinws.  This  experiment  is  to  be  referred 
tmto  the  comforting  of  the  spirit  of  the  plant  by 
warmth,  as  well  as  housing  their  boughs,  etc.  So 
then  the  menn.s  to  accelerate  genaination,ai%  in  poi'- 
ticular  eight,  in  gi'iicnd  three. 

^speriments  in  consort  touching  the  putting  back 
or  retardation  of  gerviination. 

413.  To  make  roees,  or  other  flowers  come  late,  it 
is  an  experiment    of  pleasure.     Fur  the  ancients 
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'^IMlnnecl  much  of  yosa  sefa.  And  iude^  the  No- 
vemlxT  njse  is  the  swcetL-nt,  hnving  been  k«8  exhaled 
by  the  sun.  The  means  are  thew.  First,  the  cutting 
off  their  t«ps  ini mediately  al^er  tlK?y  hftTC  done 
bearing ;  and  then  they  will  come  a^in  the  same 
year  about  November :  but  they  will  not  come  just 
on  the  tops  where  tliey  were  cut,  but  out  of  those 
shoots  which  were,  as  it  were,  water  bnug-hs.  The 
cause  is,  fur  that  the  sap,  which  otherwise  would  bare 
fed  the  top,  tliough  after  liearinfj,  will,  by  the  dis- 
cbarge of  that,  divert  unto  the  side  sprouts ;  and  they 
will  come  to  bear,  but  later. 

4H.  The  second  is  the  pulling  off  the  buds  nf  the 
rosie,  when  they  are  newly  knotted  ;  for  then  the  idde 
branches  will  bear.  The  cause  is  the  sanw  witJi  the 
former;  for  cutting  off  the  tops,  and  pulling  off  the 
buds,  work  the  same  effect,  in  retention  of  the  «ap 
for  a  time,  and  diversion  of  it  to  the  sprouts  that  wero 
not  so  forward- 

415.  The  third  is  the  cutting  off  some  frw  of  the 
lop  boughs  in  the  spring  time,  but  suffering  the  lower 
boughs  to  grow  on.  The  cause  is,  for  that  the  bought 
do  help  to  draw  up  the  sap  more  strongly  ;  and 
we  see  that  in  polling  of  trees,  many  do  use  to  leave 
a  bough  or  two  on  the  top,  to  help  to  draw  up  the 
Rap.  And  it  is  reported  aho,  that  if  you  graft  upon 
the  bough  of  a  tree,  and  cut  off  some  of  the  oW 
boughs,  the  new  cions  will  perisli. 

416.  Tiii:  fourth  is  by  laying  the  roots  bare  about 
Christmas  some  days.  The  cause  is  plain,  for  that  it 
doth  arrest  the  sap  from  going  upwards  for  a  time; 
which  arrest  is  afterwards  released  by  the  covering  of 
the  root  again  with  earth;  and  tlien  the  sap  gctteth 
up,  but  later. 

417.  The  fifth  is  the  removing  of  the  tree  some 
month  before  it  Imddeth.  The  cause  is,  for  that 
som«  lime  will  be  re(|uired  after  llie  remove  for  the 
|-e-settli[ig,  before  it  can  draw  the  juice;  and  that 
time  being  lost,  the  blossom  must  needs  come  fortlk 
later. 

418.  The  sixth  is  the  grafting  of  rosea  in  May. 
w]^h  commonly  gardeners  4o  not  till  July  ;  and  liw^u 
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tlie>'  bear  not   till  the  next  year;  but  if  ymi  gr&ft 
them  iu  May,  they  will  bear  the  same  year,  but  late. 

419.  Thk  se\-t:ntb  la  the  t^iixlingnf  the  Imdy  nf  the 
tree  about  with  some  pack-thit-ad  ;  fur  that  also  in  a 
degree  restratueth  the  sap,  and  inaketh  it  come  up 
more  late  and  more  slowly. 

420.  Thk  eighth  is  the  planting  of  tliemin  a  shade, 
or  in  a  hedge;  the  cause  is,  partly  the  keeping  out  of 
the  sun,  which  linsteneth  the  sup  to  rise  ;  and  [lortly 
the  robbing  of  them  of  nourishment  by  the  Htufl'  in 
the  hedge.  These  means  may  be  practi.^ed  upon 
other,  l>oth  trees  nnd  flowers,  iiiutatis  viutandis, 

421.  iVlF.N  have  entertained  »  conceit  that  sheweth 
prettily ;  namely,  that  if  you  grail  a  late-coming  fruit 
upon  a  stock  of  a  fniit-trce  that  comcth  early,  the 
graft  will  hear  fruit  early ;  as  a  |)cach  upon  a  cherry ; 
and  contrariwise,  if  anearly-comiugfrtrit  uponastock 
of  a  fruit-tree  that  cometh  late,  ibo  graft  will  bear 
fruit  lale ;  as  a  cherry  u|M>n  n  |»eH('h.  But  tJiesc  arc 
but  imaginations,  and  untrue*  The  cause  is,  tor  that 
the  cion  ovcr-rulcth  the  stock  quite ;  and  the  stock  is 
but  passive  only,  and  gtvcth  aliment,  but  no  motion 
to  the  grntt. 

Experiments  in  consort  touching  the  mcUvration  of 
fruits,  trees,  and  plants. 

We  will  speak  now,  how  to  make  fruits,  flowen, 
and  roots  larger,  in  more  plenty,  and  sweeter  than 
they  use  to  l>e ;  and  how  to  make  the  trees  them- 
selves more  tall,  more  spread,  and  more  hasty  and 
sudden  tiian  they  u«e  to  be.  'W'hereiu  there  is  na 
doubt  but  the  former  experiments  of  acceleration  will 
serve  much  to  these  purjioses.  And  again,  thai  these 
experiments,  which  we  shall  now  set  down,  do  serve 
akn  tbr  acceleration,  l)ecause  both  effects  proceed  £rom 
the  inrrense  of  vigour  in  the  tree  ;  but  yet  to  avoid 
confuHinn,  and  because  some  of  the  means  are  more 
proper  tbr  the  one  effect,  and  some  for  the  other,  we 
will  handle  them  apart. 

4S2.  It  is  an  asi-urcd  experience,  that  an  heap  of 
Aint  or  stone,  Uid  about  the  bottom  of  a  wild  tree,  as 
jia  oak,  elmj  ash,  etc.  upon  the  first  planting,  doth 
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make  ii  prosper  double  as  much  as  without  it.  The 
jsc  is,  for  that  it  retaineth  the  moisture  which 
[^ieth  at  any  lime  upon  the  tree>  and  suflereth  it 
lot  to  be  exiialed  by  the  sun.  Again,  it  keepeth 
tree  warm  from  cuki  blasts  and  frosts,  w  it  were 
Hn  an  hou^e.  It  may  Ik'  q\so  there  is  somewhat  in 
■the  keeping  of  it  steady  at  the  fii-st.  Query,  Ifhiying 
^lif  straw  some  height  about  the  body  of  a  tree,  will 
mot  make  the  tree  forwards.  Foi"  thougli  the  root 
pveth  the  sap,  yet  it  is  the  body  that  drawclh  it.  But 
rou  must  note,  that  if  you  lay  stones  about  the  stalk 
>f  lettuce,  01-  other  plants  that  are  more  soft. 
Lit  wiU  over-moisten  tl)e  roots,  so  as  the  worms  will 
teat  them. 

42$.  A  TEEE.  at  tlic  first  setting,  should  not  be 
Ffhaken.  until  it  hath  taken  root  fully :  and  Ihtrefote 
ilODie  have  put  two  little  forks  about  the  bottom  of 
,  their  trees  to  keep  thcni  upright :  but  after  a  year'R 
>otiug.  then  shaking  dolii  Uie  trte  gowl,  by  loosenii^ 
^of  the  earth,  and,  perhaps,  by  exercisiug»  as  it  were, 
iid  stirring  Uic  &ap  of  tlie  tree. 

421'.  UKNKi(.\t.i.Vilie  cutting  away  of  bouglis  and 
ucfcers  at  the  root  and  body  doth  make  trees  grow 
fligh;  and  contrarinise,  the  (rolling  and  cuttings  of 
k-llie  top  niaketh  them  giuw  »'])rcad  and  bu&liy.  As  w« 
|aee  in  poUardic,  etc. 

455.  It  is  reported,  that  to  make  hasty-growing' 
i-eoppiee  woods,  the  way   is,  to  take  willow,  callow, 

poplar,  aldei',  of  some  seven  years  growth ;  and  to  set 
Uiein,  not  upright,  but  aslope,  a  reasonable  depth 
under  the  ground ;  and  tlien  iutslcad  of  one  root  they 
I'll!  put  forth  man},  and  so  carry  more  shoots  uptHi 
steio. 

456.  When  you  would  have  many  new  roots  of 
nit  ti¥esr  take  a  low  tree  and  bow  it,  and  lav  all  liis 

'branches  aflat  u{>on  the  ground,  and  cast  cartli  upon 
them;  and  cvrry  twig  will  take  ront.  And  this 
»  n  very  protilable  experiment  for  costly  trees,  for 
the  boughs  will  make  t<tocks  without  rharge;  suc^i  a# 
ire  apricots.  (K'mrht's,  almonds,  corn<linns,  midberries, 
ttc.  The  like  is  continually  practised  with  vines, 
loses,  muak-roses>  etc. 
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427.  Fkom  May  to  July  you  may  take  off  the 
bark  of  any  bou^h,  being  of  the  bigness  of  three  or 
four  inches,  and  bover  the  bare  place,  somewhat 
above  and  below,  with  loam  ■Hell  tempered  with 
horse-UuTi^,  biadinj^  it  fast  down.  Then  cut  oft"  the 
bough  about  Allholiontidc  in  the  bare  place,  and  get 
it  in  the  ground  ;  and  it  will  grow  to  be  a  fair  Iree  in 
one  year.  The  cause  may  be,  for  that  the  baring 
from  the  bark  keepeth  the  c>ap  from  descending 
towards  winter,  and  so  Iioldetli  it  in  (lie  bough ;  and 
it  may  be  also  that  the  loam  and  horse-^ung  applied 
to  the  bare  place  do  moisten  it.  and  cherish  it,  and 
make  it  more  apt  to  put  forth  tlie  root.  Note,  that 
thia  may  be  a  f^eneral  means  for  keeping  up  the  sap 
of  trees  in  their  boughs ;  which  may  serve  to  other 
effects. 

428.  It  hath  been  practised  in  trees  that  sliev  (air 
and  bear  not,  to  bore  a  hole  through  the  heart  of  the 
tree,  and  thereupon  il  will  hear.  Which  may  be,  for 
that  the  tree  before  had  too  much  repletion,  and  was 
oppressed  with  its  own  sap  ;  for  repletion  is  an  enemy 
to  generation. 

4S9>  It  hath  been  practised  in  trees  that  do  not 
bear,  to  cleave  two  or  three  of  the  chief  roots,  and  to 
put  into  the  cleft  a  small  pefiblr,  which  may  keep 
it  open,  and  then  it  will  Ijear.  The  cause  miiy  be, 
for  that  a  root  of  a  tree  may  lie,  as  it  were,  hide- 
hound,  no  less  than  the  body  of  the  tree ;  but  it  will 
not  keep  o|>en  without  somewhat  put  into  it. 

430.  It  is  usually  practised,  to  set  trees  that  k- 
quu'e  mucli  sun  upon  walls  against  the  smith ;  as 
apricots,  ptaches,  plums,  vines,  figs,  and  the  like. 
It  hatli  a  double  commodity  ;  the  one,  the  hcnt  of  the 
wall  by  reflexion ;  the  other,  the  takuig  away  of  the 
shade ;  for  wheu  a  tree  groweth  round,  the  upper 
boughs  over-sliadow  the  lower :  but  when  it  is  spread 
upon  a  wall,  the  sun  coiiKth  alike  upon  the  upper 
and  lower  branches. 

481.  It  hath  also  Iicen  practised  by  some,  to  pull 
off  some  leaves  from  the  trees  so  spread,  that  (be  sun 
may  come  upon  the  bougli  and  fruit  the  better.  There 
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halli  been  practised  also  a  curiosity,  lo  set  a  tree  upon 
the  north  Aide  of  a  wall,  and  at  a  little  heif^ht  to 
draw-  it  thmui^h  the  wall,  and  spi^ead  it  n[K>n  the  south 
Bide  :  conceiving  that  the  root  and  lower  [lart  of  the 
stock  slioutd  enjoy  the  freshness  of  the  shade ;  luitl 
the  np|>er  lK>ii/;hs,  and  fruit,  the  comfort  of  the  sun. 
Biil  it  sorted  not ;  the  cun^  is,  for  that  the  root  re. 
quireth  8<une  comfort  from  the  sun,  though  under 
earth,  as  ttcU  as  the  body  :  and  the  lower  part  of  UiC 
body  more  than  the  up])er,  as  we  see  in  coni|)assin|[  a 
tree  tielow  with  straw. 

A'i^.  Tm:  lowness  of  the  bough  where  the  fruit 
imeth.  maketh  tliefniit  greater,  and  to  ripen  better; 
for  you  shall  ever  8ce»  in  apricots,  peaches,  or  me- 
lorntnnes  upon  a  wall,  the  greatest  frnits  towards  the 
bottom.  And  in  I'rance,  the  grapes  that  moke  the 
vrine,  grow  npon  low  vines  bound  to  small  stakes ; 
and  the  raised  vines  in  arhnurs  make  bnt  verjuice,  ft 
is  true,  that  in  Italy  and  other  couiitrieM  where  ihejr 
have  hotter  sun,  they  rai.se  them  upon  elms  and  trees; 
hut  I  cona-ive,  thut  if  the  French  manner  of  phinling 
low  were  hrniight  in  use  there,  their  wines  would  be 
jtrongf  r  and  sweeter.  But  it  is  more  chargeable  hi 
respect  nf  the  props.  It  were  good  to  try  whether  a 
tree  grat>ed  somewhat  near  the  ground,  and  the 
lower  boughs  only  maintained,  and  the  higher  con* 
tinually  pnined  o(F,  would  not  make  a  larger  fruit. 

4.^3.  Til  have  fruit  in  greater  plenty,  the  way  is  Co 
graft  not  only  upon  young  stocks,  but  npon  divers 
boughs  of  an  old  tree  ;  for  they  will  bear  great  num-* 
bers  of  fruit :  whereas  if  you  graft  but  upon  oue 
stock,  the  tree  can  bear  but  few. 

434.  Tia:  digging  yearly  about  the  roots  of  trees^^ 
which  is  a  great  means  both  to  the  acceleration  on< 
melioration  of  fruits,  »  practiced  in  nothing  but  ii 
virtes :  which  if  it  were  transferred  unto  other 
and  shrubs,  as  roses,  ^/c.  1  conceive   would  advaoi 
them  lifcewise. 

435.  It  hath  been  known,  that  a  fruit-tree  hat 
been  blown  up  almost  by  the  roots,  and  set  up  agati 
and  the  next  year  bear  exceedingly.    The  cause  of 
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this  was  nothing  but  the  looseoin^  of  the  earth» 
which  comforteth  any  tree,  and  is  fit  to  be  prnctlscd 
more  than  it  is  in  truit-trrcs  :  for  trees  cannot  l»e  so 
6tly  removed  into  new  f;;rounds>  as  flowers  and  Jicrbs 
may. 

4S6.  To  re\'ive  an  old  tree,  the  diggings  of  it  nbout 
the  roots,  and  applying  new  mould  to  the  roots,  is  the 
way.  We  see  also  that  drfiufrht-oxeu  |mt  into  fresh 
pasture  gather  new  and  teoder  Ucsh;  and  in  all  tilings 
better  nourishment  than  hath  been  used  doth  help  to 
renew ;  especially  if  it  be  not  only  better,  but  changed 
and  diOering  from  the  former. 

437*  If  an  herb  be  cut  off  from  the  roots  in  the 
begiiiiiin^^  of  winter,  and  then  the  earth  be  trodden 
and  beaten  down  hard  with  the  foot  and  spade,  the 
roots  will  become  of  very  great  magnitude  in  summer. 
The  reason  is,  for  that  the  moisture  Iwing  forbidden 
to  corac  up  in  the  plant,  stnyeth  longer  in  the  root, 
•od  so  dilateth  it.  And  gm-deners  use  to  tread  down 
any  loose  ground  afler  they  have  sown  onions,  or  tur- 
nips,  etc* 

438.  If  panicum  be  laid  below  and  about  the  bot- 
tom of  a  root,  it  will  cause  the  root  to  grow  to  an  ex- 
cessive bigness.  The  cause  is,  for  that  being  itself 
of  a  spongy  substance,  it  draweth  the  moisture  of  the 
earth  to  it,  and  so  ft-cdeth  the  root.  This  is  of  greatest 
use  for  onions,  turnips,  parsnips,  and  carrots. 
,  459.  The  shilling  of  ground  is  a  means  to  better 
the  tree  and  fruit ;  but  with  this  caution,  that  all 
things  do  prospiT  best  when  they  are  advanced  to 
the  better :  your  nursery  of  stocks  ought  to  be  in  a 
more  barren  ground  than  the  ground  is  whereunto  you 
remove  them.  So  all  grasitr.s  prefer  tlieir  cattle  from 
meaner  pastures  to  better.  We  see  also,  that  hard- 
ness in  youth  Icngthenelh  life,  because  it  leaveth  a 
cheiishing  to  the  beUet-  of  the  body  in  age:  nay, 
in  exercises,  it  is  good  to  begin  with  the  b^est,  as 
dandng  in  thick  shoes,  e/c. 

440.  It  hath  been  obsened,  that  hacking  of  tree^ 
in  their  bark,  both  downright  and  across,  so  as  you 
may  make  them  rather  in  Cilices  than  in  contiuu^ 
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hocks,  doth  great  good  to  trees ;  and  especially  dcU- 
vL-reth  them  from  being-  hide-bound»  and  killeth 
muss. 

441.  Shabe  to  some  plantt  conduceth  (o 
tliom  liirge  and  jiro.sjtenms,  more  than  sun;  as  in' 
strawljcrries  and  bays,  etc.  Therefore  amongst 
strawlierries  sow  here  and  there  some  borage  seed : 
and  you  shall  find  the  strawlierries  under  those  leares 
far  more  large  than  their  fflhrns.  And  bays  yon 
must  phint  to  the  north,  or  defend  them  from  the  sun 
by  a  liedge-rnw :  and  when  ynu  snvr  the  berries,  weed 
not  tlie  borders  for  the  first  half  year;  for  the  weed 
gireth  them  shade. 

442.  To  increase  the  crops  of  plants,  there  would 
be  considered  not  only  the  increasing-  the  lust  of  the 
earth,  or  of  the  plant,  hut  the  saving  also  nf  tint 
vhich  is  spjlt.  Sit  they  have  Intely  made  a  trial  to  net 
,vheet;  which  nevertheless  hath  been  left  olf,  becanse 

the  trouble  and  pains :  yet  so  much  is  true,  th«t 

ere  is  much  saved  by  the  setting,  in  comparison  of 

that  wliich  is  sown;  Iwth  by  keeping  it  from  bcinj 

picked  up  by  birds,  and  by  avoiding  the  sfaaUov 

iging  of  it,  whereby  much  that  is  sown  taketh  no  root. 

443.  It  is  prescribed  by  some  of  the  ancients,  that 
you  take  small  trees,  ujfon  which  figs  or  other  fnut 
igTow,  being  yet  unripe,  and  cover  the  trees  in  the 
middle  of  autumn  with  dung  until  the  spring ;  and 
then  take  them  up  m  a  wann  day.  and  rqilant  them 
in  (^mkI  j^Touiid  ;  and  by  that  moans  the  former  year's 
tree  will  t>e  ri|»e,  as  by  a  new  birth,  when  other  trees 
of  the  same  kind  do  but  blossom.     But  this  scemeth 

[to  have  no  great  pn)bability. 

444.  It  is  reported,  that  if  you  take  nitre,  and  min- 
;le  it  with  water,  to  the  thickness  of  honey,  and 

l^ierewith  anoint  the  Inid  after  the  vine  is  cut,  it  will 
Sprout  forth  within  eight  days.  The  cause  is  like  to 
be,  if  the  experim^t  be  tnie,  the  opening  of  the  bud 
&nd  of  the  parts  conti^nns,  by  the  spirit  of  the  nitre  ; 
§0T  nitre  is.  ns  it  were,  the  life  nf  vegetables. 

44.5.    Take   seed,  or  kernels  of  apples,    pears, 
oranges;  or  a  peach,  or  a  pIum-stoTTr,  cfc.  and  put 
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Ihcm  into  a  »quIU,  which  is  Uk«  a  greflt  onion,  and 
they  will  come  up  much  earlier  than  in  tlic  cnrth  it- 
sdr  Tliis  I  conceive  to  be  as  a  kind  of  grniling  in  the 
root;  for  as  the  slock  of  a  graft  yieldcth  better  pre- 
pared nourishment  to  the  graft,  than  the  crude  earth: 
so  the  .sqniU  doth  the  like  to  the  seed.  And  1  Mip* 
poflc  the  same  would  be  done,  by  ptitting  kernels  into 
a  tumip,  or  the  like  ;  save  tliat  the  squill  is  more  vi- 
^rous  and  hot.  It  may  be  tried  also,  with  putting 
onion-seed  into  an  onion-head,  wliich  thereby,  per- 
haps, wil!  brii!g  fortli  a  larger  and  earlier  onion. 

440.  The  pricking  of  a  fruit  in  several  places, 
when  it  is  almost  at  its  bigness,  and  before  it  ripen- 
eth,  hath  been  practise<l  with  success,  to  rijicn  the 
fruit  more  suddenly.  We  see  tlie  exaoiftle  of  the 
biting  of  wasjis  or  worms  upon  fruit,  whereby  it  ma- 
nifi^stly  ripeiR'th  the  sooner. 

♦47.  It  is  ix*i>ortetI,  that  alga  marina,  sea-weed,  put 
under  the  roots  of  coleworts,  anti,  perhaps,  of  other 
plaiHS;  will  further  their  growth.  'ITic  virtue,  no  doubt, 
hath  relation  to  salt,  which  is  a  great  help  to  fertility. 

448.  It  hath  been  practised,  to  cut  off  the  stalks 
of  cucumbers,  immediately  after  tlieir  hearing,  clow 
by  the  earth ;  and  then  to  cast  a  pretty  quantity  of 
earth  upon  the  plant  tliat  remaineth,and  they  will  bear 
the  ncKt  year  fruit  long  l)cfore  the  ordinary  time. 
The  cause  may  be,  for  that  the  sap  goeth  down  tlie 
sooner,  and  is  not  spent  in  the  stalk  or  leaf,  which 
remaincth  after  the  fruit.  Where  note*,  that  the 
dying  in  the  winter  of  tlie  roots  of  jdnnls  that  are  an- 
nual, seemeth  to  he  partly  caused  by  the  over-expence 
of  the  sap  into  stalk  and  leaves;  which  Iwing  prevent- 
ed, they  will  supcr-annuate,  if  they  stand  warm. 

449.  The  pulling  off  many  of  the- blossoms  from 
a  fruit-tree,  doth  make  the  fruit  fainT.  The  cause  is 
manifest ;  for  that  the  sap  liath  the  less  to  nourish. 
And  it  is  a  common  experience,  that  if  you  do  not 
p\ill  off  some  blossoms  the  first  time  a  tree  bloouicth, 
it  will  blossom  itself  to  deatli. 

4.W.  It  were  good  to  try,  what  would  Ije  the  effect, 
if  all  the  blossoms  were  pulled  from  a  fruit-tree :  or 
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the  acorns  and  chestnut-buds,  etc.  from  a  wild  tTM, 
for  two  years  together.  1  supp^ipp  that  the  tree  wUI 
either  put  forth  the  third  year  big-ger  and  more  plen- 
tiful  fruit ;  or  else,  the  same  years,  Ui^r  kavei,  be- 
cause of  the  sap  stored  up. 

451.  It  hath  been  generally  received,  that  a  plant 
watered  with  warm  water,  will  come  up  sooner  and 
better,  than  with  cold  water  or  with  showers.  But 
our  experiment  of  watering  wheat  with  wanp  water, 
as  hath  been  said,  succeeded  not;  which  may  be,  be- 
cause the  trial  was  too  late  io  the  year,  xiz.  in  the 
end  of  October.  For  the  cold  then  coining  ujwn  the 
peed,  after  it  was  made  more  tender  by  tlie  warm 
water,  might  check  it. 

452.  There  is  no  doubt,  but  that  grafting,  for 
'  the  most  part,  doth  meliorate  the  fruit.    The  cause  is 

manifest ;  for  that  the  nouriihmeut  is  better  pre|>ared 

in  the  stock,  than  in  the  crude  earth ;  but  yet  note 

^dl,  that  tliere  be  some  trees  that  are  said  to  com« 

more  happily  from  tlie  kernel  than  from  the  graft ; 

\p&  the  peach  and  mclocotone.     The  cause   I  supjiosc 

be,  for  that  those  plants  require  a  nourishment  of 

it  moisture;  and  though  the  nourishment  of  the 

;:k  be  finer  and  better  prepared,  yet  it  is  not  so 

ftnoist  and  plentiful  as  the  nourishment  of  the  earth. 

ind  indeed  we  see  those  &uits  are  very  cold  fhiita  in 

heir  nature. 

453.  It  hath  been  received,  that  a  smaller  pear 
'^crafled  upon  a  stock  that  liearcth  a  greater  pear,  wDl 

Leiome  great.  But  I  think  it  i.s  as  true  as  that  of  the 
prime  iruit  upon  the  late  stock ;  and  e  converso  ;  whidl 
we  rejected  before:  for  the  cion  will  govern.  Neverthe- 
less, it  is  probable  enough,  that  if  you  can  get  a  cioo 
to  grow  upon  a  stock  of  another  kind,  that  is  much 
tnoister  than  its  own  stock,  it  may  make  the  fruit 
greater,  because  it  will  yield  more  plentiful  nourish- 
ment;  though  it  is  like  it  will  make  the  liiiit 
But  generally  the  grafting  is  upon  a  drier  stock ; 
the  apple  U[wn  a  crab :  the  pear  upm  a  tlioni,  e/c 
Yet  it  is  reported,  that  in  the  I«w-Countrics  Uiey 
will  graft  an  apple  cion  upon  the  stock  of  a  colc«-oi% 
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nnd  it  will  bear  a  great  flaggy  apple ;  the  kernel  of 
which>  if  it  lie  set,  will  be  a  cofcnort,  and  not  an  ap- 
ple. It  were  good  to  try  whether  an  apple  don  will 
prosper,  if  it  be  grafted  upon  a  sallow,  or  upon  n  pop- 
lar, or  upon  on  alder,  or  upon  an  elm,  or  upon  an 
hoi-se-plum,  which  are  the  nioistest  of  trees.  I  have. 
heai-d  tliat  it  hath  been  tried  ujion  on  elm,  and  suc- 
ceeded. 

454.  It  is  manifest  by  experience,  that  flowers  ru- 
mored wax  greater,  because  the  nourishment  is  more 
easily  come  by  in  the  loose  earth.  Jt  may  be,  that  oft 
regrafling  of  the  same  don  may  likewi.se  make  fruit 
greater ;  as  if  you  take  a  cion,  and  graft  it  upon  a 
btock  the  first  year ;  and  then  cut  it  off,  and  graft  it 
itpon  another  stock  the  second  year;  and  so  for  a 
third  or  fourth  year ;  and  then  let  it  rest,  it  will  yield 
aiUrwai'd,  when  it  beareth,  the  greater  fruit. 

Of  grafting  there  are  many  experiments  worth  the 
noting,  but  those  we  rcserre  to  a  proper  place. 

455.  It  maketh  figs  better,  if  a  fig-tree,  when  it  be- 
ginneth  to  put  forth  leaves,  have  his  top  cut  off.  The 
cause  is  plain,  for  that  the  sap  hath  the  less  to  feed, 
nnd  the  less  way  to  mount :  but  it  may  be  the  fig  will 
come  somewhat  later,  as  was  formerly  touched.  The 
same  may  be  tried  likewise  in  other  trees. 

456.  It  is  reported,  that  mulberries  >Fill  be  fairer, 
end  the  trees  more  fruitful,  if  you  bore  the  trunk  of 
the  tree  through  in  several  j^ces,  and  thrust  into  the 
places  bored  wedges  of  some  hot  trees,  as  turpentine, 
mastic-tree,  guaiacum.  Jumper,  etc.  The  cause  may 
be,  for  that  adventive  heat  doth  cbear  up  the  native 
juice  of  the  tree. 

457.  It  is  reiKtrted,  that  trees  will  grow  greater, 
and  liear  lielter  fruit,  if  you  put  salt,  or  lees  of  wine, 
or  blood  to  the  root.  The  cause  may  be  tlic  increas- 
ing the  lust  or  spirit  nf  t)ie  root ;  tlicse  thutgs  being 
more  forcible  than  ordinary  composts. 

458.  It  is  reported  by  one  of  the  ancients,  that  ar- 
tichokes will  be  less  prickly,  and  more  tender,  if  the 
seeds  have  their  tops  duUed,  or  grated  off  upon  a 
Btone. 
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459.  IlERTts  will  be  tendti-er  and  fairer,  if  jfou  take 

I  them  out  of  beds,  when  they  arc  newly  come  up,  and 

Itemovc  them  into  pots  with  better  earth.  The  reinoT* 

I  from  bed  to  bed  was  spoken  of  before;  but  th&t  was 

in  several  years ;  this  is  upon  the  sudden.    The  ciiuse 

ffc  the  same  with  other  removes  formerly  mentioned. 

460.  CoLt:woRTS  are  reported  by  one  of  the  an- 
:cients  to  prosper  exceedingly,  and  to  be  better  tasted^ 
tif  they  be  sometime:^  watered  with  salt  water;  and 
I  much  more  with  water  mi:(ed  with  nitre;  ttie  spirit 

6f  which  is  less  ;ultirent  than  salt. 

461.  It  is  rD[iorled,  that  cuciunbers  wiU  prove  moM 
tender  and  dmnty,  if  their  seeds  bu  steeped  a  little  in 

■  milk ;  the  i-auat;  amy  be,  for  that  Llic  set-d  being-  inoUi- 
.  fied  with  Uie  milk,  will  be  too  weak  to  draw  the  grosser 

|iiice  of  the  earth,  but  only  the  finer.  The  same  expe- 
^liment  may  Ih?  made  in  artichokes  and  other  secNls, 
[when  you  would  take  away  either  their  flashine^s  or 
L  bitterness.  Tiiey  S[ieak  also,  that  the  like  effect  fol- 
.loweth  of  steeping  in  water  mixed  with  honey  :  but 

that  secmeth  to  me  not  su  probable,  because  huney 
I  hath  too  quick  a  spirit. 

462.  It  is  reported,  that  cucumliers  will  be  leis 
watery,  and  mnre  melon-like,  if  in  the  pit  where  yoa 
set  them,  you  fill  it,  halt-way  np,  with  chaff  or  small 

.sticks,  and  then  pniur  eai*th  upon  them;  for  cticum- 
:  bers,  as  it  seemeth,  do  extremely  affect  moisture,  and 
over^lrink  themselves;  which  this  chaff  or  chips  for- 
biddcth.  Nay.  it  is  farther  reported,  that  if,  when  a 
Oicumber  i*  gTo\vn,  you  set  a  pot  of  water  about  five 
or  six  inches  distance  from  it.  it  will,  in  twenty-four 
hours,  shoot  so  much  out  as  to  touch  the  pot;  which, 
if  ii  be  true,  is  an  experiment  of  an  higher  natun.* 
than  belongcth  to  this  title :  for  it  dificovereth  per- 
ception in  plants,  to  move  towards  that  which  should 
help  and  comfort  them,  thougli  it  be  at  a  distance. 
The  ancient  tradition  of  the  vine  is  far  more  strange ; 
it  is,  that  if  yon  set  a  slake  or  prop  some  distance 
from  it,  it  will  grow  that  way ;  wltich  U  far  stranger, 
as  is  said,  than  the  other:  for  that  water  may  work 
by  a  sympathy  of  attraction ;  but  Uiis  of  the  slake 
heemcth  to  be  a  reasonatJo  discourse. 
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465.  It  hath  been  touched  before,  that  tercbration 
of  trec^  doth  make  them  prosper  better.  But  it  is 
found  olw,  that  it  maketh  the  fruit  sweeter  and  bet- 
ter. The  cauK  is,  for  that,  aotwithstandinf^  the  tore- 
bration.  they  may  receive  aliment  sufHcieat,  aiid  ^'et  do 
more  than  they  can  well  turn  and  digest ;  and  uithal 
do  sweat  out  the  coarsest  and  unprofitablestjuice ; 
even  as  it  is  in  living  creatures,  whicli  by  moderate 
feeding,  and  exei-cise.  and  sweat,  attain  the  soundest 
habit  of  body. 

464.  As  terebration  doth  meliorate  fruit,  so  upon 
the  like  reason  doth  letting-  of  plants  blood;  &>  prick- 
ing vines,  or  other  trees,  alter  they  be  of  some  growth ; 
and  tliereby  It- Itiug  forth  guui  or  tears ;  though  this 
be  not  to  continue,  as  it  is  in  terebration,  but  at  some 
seasons.  And  it  is  reported,  that  by  this  artifice  bitter 
almonds  have  b(!en  turned  into  sweet. 

4G5.  The  ancients  for  the  dulcorating  of  fruit  do 
commend  aurine's  dung  alx>ve  all  other  dung;  which 
may  be  because  of  (he  moisture  of  t)iat  beast,  whereby 
the  excrement  hath  less  acrimony ;  for  we  see  swinea 
and  pigs  flesh  is  the  moistest  of  fleshes. 

4(i6.  Ir  is  observed  by  some,  that  all  herbs  wax 
sweeter,  both  in  smell  and  taste,  if  aller  they  be  grown 
up  some  reasonable  time,  they  be  cut,  and  so  you 
take  the  latter  sprout  'JTie  cause  may  l»e,  for  that 
the  longer  the  juice  stayeth  in  the  root  and  stalk,  the 
better  it  concocteth.  For  one  of  the  chief  causes 
why  grains,  seeds,  and  fniits,  ore  mure  uounshing 
than  leaves,  is  the  length  of  time  in  which  they  gruw 
to  maturation.  It  were  nut  amiss  to  keep  back  tlie 
sap  of  herbs,  or  the  hke,  by  some  fit  means,  till  tlie 
end  of  summer ;  whereby,  il  may  be,  they  will  be 
more  nourishing. 

467.  As  grafting  doth  generally  advance  and  me- 
liorate fruits,  above  that  which  they  would  be  if  they 
were  set  of  kernels  or  stones,  in  regard  the  nourish- 
ment is  jietter  concocted  ;  so,  no  doubt,  even  in  graft- 
ing, for  the  same  cause,  the  choice  of  tlie  stock  doth 
mudi ;  always  provided,  that  it  be  somewhat  infe- 
rior to  the  ciun :  for  otherwise  it  duUeth  it.     They 
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commend  much  the  grafting  of  pears  or  ftpples  upon 
a  quince. 

468.  Bestdf,3  the  means  of  melioration  of  fruits 
['before  mentioned,  it  is  set  down  as  tiied,  tlmt  n  mix- 
ture of  bmn  nnd  swines  dun^,  or  chaff  and  swines 
dung,  e^tpecially  laid  up  togiether  for  a  month  to  rot, 
is  a  very  great  nourisher  and  comforter  to  n  fruit-tree. 

469-  It  \s  delivered,  that  onions  wax  greater  if 
they  be  taken  out  of  the  earth,  ami  laid  a  drying 
twenty  days,  and  then  set  again ;  and  yet  more,  if 
the  outermost  pill  be  tflkcn  off  oil  over. 

470.  It  is  delivered  by  some,  that  if  one  take  the 
bough  of  ft  low  fruit-tree  newly  budded,  and  draw  it 
gently,  without  hurling  it,  into  an  rarthrn  pot  per- 
£)rate  at  the  bottom  to  let  in  the  plant,  and  t}i< 
cover  the  pot  with  eaith,  it  will  yield  a  very 
fruit  within  ihe  ground.  Wliich  experiment  b 
thing  but  potting  of  plants  >vithout  i-emoring',  and 
leaving  the  fruit  in  the  earth.  The  like,  they  say, 
will  be  effected  by  an  empty  pot  witliout  earth  in  it, 
put  over  a  fruit,  being  propped  up  with  a  stake,  as 
it  liangeth  upon  the  tree :  and  the  better,  ii'  some  few 
pertusions  be  inadc  in  the  [>ot.  Wlierein,  be»ides  the 
defending  of  Uie  fruit  from  extremity  of  smi  or  wea- 
ther, Bome  give  a  reason,  that  the  fruit  loving  and 
coveting  the  open  air  and  sun,  is  invited  by  ibooe 
pertusions  to  spread  and  approach  as  near  the  o 
air  as  it  can  ;  and  so  enlargeth  in  mognititde. 

471.  All  trees  in  high  and  sandy  ground-s  nre 
be  set  deep ;  and  in  watery  grounds  more  shuilu 
And  in  all  trees,  when  they  be  removed,  especially 
fruit-trees,  care  ought  to  he  taken,  that  the  sides  of  the 
trees  be  coasted,  nortli  and  south,  etc.  as  they  f^tood 
before.  The  same  is  said  also  of  btone  out  uf  Uk 
quarry,  to  make  it  more  durable ;  though  that  secnielh 
to  have  less  reason ;  because  the  stone  Ueth  nut  so 
neiur  the  sun,  as  the  tree  groweth. 

472.  Timber  trees  in  a  coppice  wr»od  do  prow 
better  than  in  an  open  field ;  both  because  tliey  offer 
Dot  to  spread  so  much,  but  shoot  up  still  in  height: 
ftnd  chiefly  because  they  are  defended  from  tuu  much 


stin  and  wind,  which  do  check  the  growth  of  bU 
fruit;  and  so.  no  doubt,  fruit-trees,  or  vines,  set  upon 
a  wall  against  t!ie  sun,  Ix-twccn  elbows  or  buttresses 
of  stone,  ripen  more  than  upon  a  plain  wall. 

47S.  It  is  said,  that  if  potado-roots  be  set  in  a  pot 
filled  with  earth,  and  then  the  p^^t  with  earth  be  set 
likewise  within  the  ground  some  two  or  three  inches, 
the  roots  will  grow  jjreatcr  than  ordinary.  The  cause 
may  fw,  for  that  havinsr  earth  enough  within  the  pot 
to  nourish  them ;  and  then  being  stopped  by  the  bot- 
tom of  the  pot  fjom  putting  sttings  downward,  they 
must  needs  groxv  greater  in  breadth  and  thickness. 
And  it  may  l>e,  that  all  seeds  or  roots  potted,  and  so 
set  into  the  earth,  vnH  prosper  the  better. 

474.  The  cutting  off  the  leaves  of  radish,  or  other 
roots,  in  the  beginning  of  winter,  before  they  wither, 
and  covering  again  the  root  something  high  with  earth. 
wDl  preserve  the  root  nil  winter,  and  make  it  bigger 
in  the  spring  fyllowing,  as  hath  been  partly  touched 
beCbrc.  So  that  there  Is  a  double  use  of  tbiu  cutting 
off  the  leaves ;  for  in  plants  where  the  i-oot  is  the  ei^cu- 
leni,  as  radish  und  p;u'sni[>s,  it  will  make  the  root  the 
greater ;  and  so  it  will  do  to  the  heads  tif  onions. 
And  where  the  fruit  is  the  esculent,  by  stitnglhening 
the  root,  it  will  make  tht-  fruit  also  the  greater. 

475.  It  is  an  experiment  of  great  pleasure,  to  make 
the  leaves  of  shady  trees  larger  than  ordinary.  It 
hath  been  tried  for  certain  that  a  cion  of  a  weedi* 
elm,  grafted  up>on  the  stock  of  an  ordinary  elm,  will 
put  fiirth  leaves  almost  as  broad  as  the  brim 'of  one's 
hat.  And  it  i*?  very  likely,  that  as  in  fruit-trees  the 
graft  mnketh  a  greater  fruit ;  so  in  trees  that  bear  no 
thiit,  it  will  make  the  greater  leaves.  It  would  be 
tried  therefore  in  trees  of  that  kind  cliieflv,  as  birch, 
asp,  willow ;  and  especially  the  shining  willowy  which 
they  call  swallow-tail,  because  of  the  pleasure  of  the 
leaf. 

476.  The  barrenness  of  trees  by  accident,  besides 
the  weakness  of  the  soil,  seed,  or  root ;  and  the  in- 
jury of  the  weather,  couuth  either  of  their  ovei-grow- 
ipg  with  mo9s,  or  their  being  hide-bound,  or  their 
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planting  too  deep,  or  by  issuing  of  the  sap  too  much 
into  the  kaves.  For  all  these  tba-e  are  remcdiea 
mentioiied  tiefore. 

£xpeiiments  in  consort  touching  compound  Jruitt 
andjiffa^ers. 

We  see  that  in  living  creatures,  that  have  male  and 
emale,  there  is  copulation  of  several  kinds ;  and  » 
[compound  creatures;  a«  the  mule,  tliat  i^  generated 
betnLxi  the  horse  and  tlie  ass ;  and  some  other  com- 
[|»unds  which  we  call  monsters^  though  more  rare ; 
[and  it  is  held  that  that  proverb,  Africa  semper  aiiquid 
\mM}julri  parit,  cometh,  for  that  the  fmintaius  of  wu- 
yters  there  being  rare,  divers  sorts  of  beasts  come  from 
I  several  parts  to  drink ;  and  so  being  refreshed,  fall  to 
i  couple,  and  many  times  witii  several  kinds.  The  com- 
[|nuDding  or  mixture  of  kinds  in  plants  is  not  fouod 
^out;  which,  nevertheless,  if  it  be  possible,  b  more  at 
||Command  than  that  of  living  creatures ;  for  that  thi-ir 
r]ust  requireth  a  voluntary  motion ;  wherefore  it  w^re 
i  one  of  the  moet  noble  exjKriment.s  touching  plants  to 
[find  it  out :  for  so  you  may  have  great  variety  of  new 
dts  and  flowers  yet  unknown.  Gratling  doth  it  not : 
ithnt  mendeth  the  fruit,  or  doubleth  the  flowers,  etc. 
Lbut  it  hath  not  the  power  to  make  a  new  kind.  For 
[the  cion  ever  over-ruleth  the  stock. 

477.  It  hath  been  set  down  by  one  of  the  anricms. 

^4hat  if  you  take  two  twigs  of  several  fruit-trees,  and 

Iflat  tbem  on  the  sides,  and  then  bind  them  close  togc* 

xer  and 'set  them  in  the  ground,  they  will  cnnie  up  in 

lone  stock ;  but  yet  they  will  put  forth  their  several  fruits 

[irithout  any  commixture  in  the  fiiut.  Wherein  note,  bji 

tlie  way,  that  unity  of  continuance  is  easier  to  procure 

tlian  unity  of  species.     It  is  reported  also,  that  viiKsi 

of  red  and  white  grapes  being  set  in  the  ground,  aod 

the  upper  parts  being  flatted  and  bound  dose  to^^ 

ther,  will  put  forth  grapes  of  the  several  colours  tipoa 

'  tlie  same  branch ;  and  grape-stones  of  several  colours 

within  the  same  grape :  but  the  more  after  a  year  or 

two:  the  unity,  as  it  seemetli.  growing  more  per^t. 

And  this  will  likewise  help,  if  from  the  first  uniting 

1 


Cent,  v.] 


Natural  History, 


«U 


they  be  oAen  ivaUrt^d;  for  ull  moiiitua-t;  bel|>eth  to 
union.  And  it  is  {irescribed  also  to  bind  tlie  bud  aa 
soon  as  it  conielli  f'uith.  us  well  as  llie  block,  at  the 
least  for  a  time. 

478.  They  report,  that  divers  H*eds  fiut  into  a 
clout,  and  laid  iu  eailh  ^^ell  duuj;L-d,  nill  put  up 
plants  contiguouti;  wliicli,  ailerwaidi,  ite'ing  bound 
in,  their  shoots  will  iucorpoiate.  Tlie  like  is  .siid  ol' 
kernels  put  into  a  bollli:  » ith  a  narrow  inouLh  filled 
wjtli  earth. 

479.  It  is  reported,  that  young  trees  of  several 
fciijds  >et  contiguous  witliout  any  binding,  and  very 
often  watered,  in  a  fruiiful  gmund,  witli  the  very  lux- 
ury of  the  trees  will  iucur|X)rate  and  grow  together. 
Which  secmeth  to  nie  the  likeliest  means  Uial  hath 
been  propouDded ;  for  that  the  binding  doth  hinder 
the  natural  swelling  of  tlie  tree;  which*  while  it  1$ 
iu  motion^  doth  better  uiutc. 

lixperiments  in  consort  touching  the  sympathy  and 
antipathy  of  plants. 

There  are  tnaoy  aocieut  and  received  traditions 
and  observations  touching  the  sympathy  and  antipathy 
ut' plants ;  for  that  siome  will  thrive  best  gro^\  iug  near 
others,  which  they  impute  to  sympatliy ;  and  some 
worse,  which  they  impute  to  antipathy.  But  these 
are  idle  and  ignorant  conceits,  and  forsake  the  true 
indication  of  the  causes,  as  the  most  part  of  experi- 
ments that  concern  sympathies  and  antipathies  do. 
Por  as  to  plants,  neither  Ls  there  any  such  secret 
friendship  or  hatred  as  they  imagine ;  and  if  we  should 
be  content  to  call  it  sjTiipathy  and  antipatliy,  it  is 
utterly  mistaken ;  for  their  sympathy  is  an  antipathy, 
and  their  anti^mlhy  Ls  a  sympatliy :  for  it  is  thus; 
W  hercsoevcr  one  plant  drawctb  such  a  particular  Juice 
out  of  the  eaith,  as  it  quahfteth  the  earth,  so  as  that 
juice  which  remaincth  is  6t  for  the  other  plant ;  there 
the  ncigli  hour  hood  doth  good,  because  the  nourish- 
ments are  contrar)'  or  several :  but  wheit;  two  plants 
draw  much  the  same  juice,  there  the  neighbourhoodl 
hurteth,  for  the  one  decciveth  the  other. 
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480.  FiEST  therefore,  all  plants  that  do  draw  niuc!i 
lourishment  from  the  eartli,  and  so  soak  the  earth  aiid 
sxhaust  it,  hurt  all  thin^  that  grow  by  them:. as  ^j^reat 

[trees,  especially  ashes,  and  such  ti^ecs  as  spread  their 

3ts  near  the  top  of  the  ground.     So  the  colewort  is 

t  an  enemy,  though  that  were  anciently  received, 

the  vine  ortly ;  but  it  is  an  enemy  to  any  other 

jiant,  because  it  draweth  strongly  the  fattest  juice  of 

earth.     And  if  it  be  true,  that  the  vine  when  it 

creepeth  near  the  eolewort  will  turn  away,  this  may 

[■be,  because  there  it  findeth  worse  nourishment ;  for 

fthough  the  root  be  where  it  was,  yet,  1  doubt,  the 

[plant  will  bend  as  it  nourisheth. 

481.  Where  plants  are  of  aerernl  natures,  and  draw 
[several  juices  out  of  the  earth,  there,  as  hath  been 
TiaiH,  the  one  set  tty  the  other  helprth :  as  it  is  set 

down  hy  divers  of  the  ancients,  that  me  doth  proi^ier 
much,  and  becomcth  stronger,  if  it  Ite  set  bj  a  6g- 
trec ;  which,  we  conceive,  b  caused  not  by  reason 
rof  friendship,  but  by  extraction  of  a  ronirary  juice : 
Ithe  one  drawing  juice  fit  to  result  sweet,  the  other 
F^tntter.     So  they  have  set  down  likewise,  that  a  rose 
set  by  garlic  is  sweeter :  which  likewise  may  be,  be- 
cause the  more  fetid  juice  of  the  earth  goeth  into  the 
garlic,  and  the  more  odorate  into  the  rose, 

489.  Tins  we  see  manifestly,  that  there  he  cerlnin 

rcom-flowcTs  which  conie  seldom  or  never  in  other 

aces,  unless  they  be  set,  but  only  amongst  com; 

the  blue  bottle,  a  kind  of  yellow  marygoUl.  wild 

ippy,  and  fumitory.     Neither  can  this  be,  by  reason 

the  culture  of  the  ground,  by  ploughing  or  furrow- 

)g:  as'  some   herbs  and  flowers  Mill  grow  but  in 

tches  new  cast ;  for  if  the  ground  tie  fallow  and  un- 

)wu.  they  will  not  come :  so  as  it  should  seem  to  be 

the  com  that  qualifieth  the  earth,  and  prepareth  it  for 

their  growth. 

483.  Tins  observation,  if  it  holdeth.  as  it  is  \*ery 
probable,  is  of  great  use  for  the  meliorating  of  taste 
m  fruits  and  esculent  herbs  and  of  the  scent  of 
•flowers.  For  (  do  not  douht,  but  if  the  fig-tree  do 
make  the  rue  more  strong  and  bitter,  as  the  ancients 
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hare  noted,  good  store  of  rue  planted  about  the  fig- 
tree  will  make  the  fig-  more  sweet.  Now  the  tastes 
that  do  most  ofTend  in  fntits,  and  herbs,  and  roots, 
are  bitter,  harsh,  sour,  and  waterish,  or  flashy.  It 
were  g;ood  therePm-e  to  make  the  trials  following : 

484.  Take  wormwood,  or  rue,  and  set  it  near  let- 
tuce, or  coleflory,  cl  artichoke,  and  see  whcthei*  the 
lettuce,  or  the  coleflor>',  etc.  become  not  the  sweeter. 

485.  Take  a  service-tree,  or  a  comdian-trer,  or  an 
.elder-tree,  which  we  know  have  fiidts  cf  harsh  and 
binding  juice,  and  set  thera  near  a  vine,  or  fig'-tree,  and 
Me  whether  the  grapes  or  figs  will  not  be  tlic  irwctter. 

486.  Take  cucumbers,  or  puminous,  and  set  tliem, 
1>ere  and  there,  amongst  musk-melons,  and  see  whether 
the  melons  will  not  be  more  winy,  and  belter  tasted. 
Set  cucumbers,  likewise,  amongst  radish,  and  see 
whether  the  radish  will  not  be  made  the  more  luting. 

487.  Take  sorreL  and  set  it  amongst  rasps,  and  see 
whether  the  rasps  will  not  lje  the  sweeter. 

488.  Take  common  briar,  and  set  it  amongst  y^o- 
lets  or  wall-flowers,  and  see  whether  it  will  not  make 
the  violets  or  wall-flowers  sweeter,  and  less  earthy  in 
their  smeli.  So  set  lettuce  or  cummbers  amongst 
Tosemary  or  hays,  and  see  whether  the  rosemary  or 
bays  will  not  be  the  more  odorate  or  aromntical. 

489.  CoxTit  AHiwisR,  you  must  take  heed  how  you 
set  herbs  togrthcr,  that  draw  much  the  like  jnicc. 
And  therefore  I  think  rosemary  will  lose  in  sweet- 
ness, if  it  be  set  with  lavender,  or  baj's,  or  the  like. 
But  yet  if  you  will  correct  the  strength  of  an  herli,  yon 
shall  do  well  to  set  other  hkc  herbs  hy  him  to  take 
him  down ;  as  if  you  should  set  tansey  by  angelica,  it 
may  be  the  angelica  would  l>e  the  weaker,  and  fitter 
for  mixture  in  |jerfume.  And  if  you  shniUd  set  rue  by 
common  wormwood,  it  may  be  the  wormwood  would 
turn  to  be  liker  Roman  wnrmwood. 

490.  This  axiom  is  of  large  extent  j  and  therefore 
would  be  severed,  and  refined  by  trial.  Neither  must 
you  expect  to  have  a  gross  difference  by  tliis  kind  of 
culture,  but  only  farthrr  perfection. 

491.  Trial  woidd  be  .ilso  mode  in  herbs  poisonous 
and  purgative,  whose  ill  quality,  perhaps,  may  be 
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the  dew  that  k  found  upon  it,  be  not  the  dew  of  the 

morning  preserved,  when  the  dew  of  other  herbs  is 

breathe*!  awuy ;  for  it  hatJi  a  smooth  and  thick  leaf, 

[that  dut)i  not  discharge  tlie  dew  so  soon  as  other 

IbcriK  that  are  more  spung^y  and  porous.    And  it  may 

Ifcc  pursluiie,  or  some  other  herb,  doth  the  like,  and  is 

l^iot  mjirkwl.      But  if  it  bt!  so,  tliat  it  hath  more  dew 

[*t  noon  than  in  the  morning,  then  sure  it  seemetli  to 

("be  an  exudation  of  the  herb  itself.     As  plums  sweat 

[when  they  are  set  into  the  oven :  for  you  wfll  not,  I 

iope,  think,  that  it  is  like  Gideon's  fleece  of  wool. 

I^lhat  the  dew  sliould  fall  upon  (hat  and  no  where  eke. 

496-  It  is  certain,  that  the  honey  dews  are  found 
[more  upon  oak  leaves,  than  upon  ash,  or  beech,  or 
Ithe  like  :  but  whethtr  any  cause  be  from  the  leaf  it- 
[»elf  to  concoct  the  dew  ;  or  whether  it  be  only  thai 
the  leaf  is  close  and  smooth,  and  therefore  diinketb 
not  in  the  dew,  but  preservelh  it,  may  be  doubted. 
[Jt  would  be  well  enqiiir;>d,  whether  manna  the  dntg 
fflolh  fall  bill  upon  certain  herbs  or  leaves  only. 
nowei*s  that  have  deep  sockets,  da  p-ather  in  the  bot- 
tom* a  kind   of  honey  ;  as  honey -suckles,  both   the 
woodbine  and  tlie  trefoil,  lilies,  and  the  like.     And  in 
^tbem  certainly  the  flower  bearetli  part  with  the  dew^ 

4!*7.  The  experience  is,  that  tl»e  froth  whidi  tl 
can  WDodscare,  being  like  a  kind  of  spittle,  is  found 
but  upon  ci^rtaiu  herbs,  and  those  hot  ones :  as  la- 
vender, Invpinler-cotton,  sage,  hyssop,  etc.  Of  tlie 
cause  of  this  inquire  farther;  for  it  seemeth  a  secretj 
There  fallcth  aJso  mildew  upon  com,  and  .*tiuiltel 
it ;  Ijut  it  may  be,  that  the  some  fuilelh  also  upol 
other  herbs,  and  is  not  obserV'cd. 

49s.  It  wrrp  good  trial  were  made,  whether 
great  ronseirt  lietwet-n  plants  and  water,  which  is 
principal  nourishment  of  them,  will  make  an  attrac 
ti(tn  at  distanci',  and  not  at  (ouch  only.     Therefore' 
take  a  vessel,  and  in  tlie  middle  of  it  make  a  falsfr' 
bottom  of  coarse  canvas  :  fill  it  with  earth  above  the 
canvas,  and  let  luH  the  earth  be  wattrt-d;  llien  «oi 
some  gtNxl  seedn  in  that  earth;  but  under  ihecanrt 
some  half  a  foot  in  the  bottom  of  the  vessel,  \my 
great  simnge  vHuro\ig>A^  ^«ft.\ft  v*.v.w\  vwlWt  it 
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80  some  ten  days,  and  see  whether  the  seeds  will 
sprout,  and  tlie  earth  bttxiinr  mure  innist,  and  Uie 
spunge  more  dry.  The  exjK^rinient  fonuprly  men- 
tioned ni"  the  cucumher  creeping  to  the  |»ot  of  water, 
is  far  stmnger  than  this. 

Kxperimenis  in  consort  touching  (he  making  kerbs 
and  fruits  mudicinahU. 
499.  The  altering  oC  the  scent,  colour,  or  taste  of 
fruit,  hy  infusing,  mixing,  or  Ictting^  into  the  Ijaiiv,  or 
loot  of  the  tree,  herb,  or  ilower.  any  eoloured,  aroma- 
tical,  or  medicinal  inihslance,  ai'e  hut  fancies.  Tlie  cause 
is,  for  that  tho»e  things  have  passed  their  period,  and 
nourish  not.   And  all  alteration  of  vegetables  in  those 
qualities  must  be  hy  somewhat  that  is  a|it  to  g^  into 
the  nourisliment  of  the  plant.     But  this  in  truf,  that 
where  kine  feed  upon  \rild  garlic  their  milk  tastelh 
plainly  of  the  garlic :  and  the  llcsh  of  muttons  is  better 
tasted  where  the  sheep  feed  upon  wild  thyme,  and 
other  wholesome  herlis.     Cahm  also  s[)eaketh  of  the 
curing  of  the  scirrus  of  the  liver,  by  milk  of  a  cow 
that  fecdeth  but  upou  certain  her1>s ;  and  honey  in 
Spain  smelleth  apparently  of  the  rosemar)',  or  orange, 
from  whence  the  bee  galherctJi  it :  ajid  there  is  an 
old  tradition  of  a  maiden  that  was  fed  with  napetiu-s; 
which  is  counted  the  strongest  poison  of  all  vege- 
tables, which  with  use  did  not  hurt  the  maid,  but 
poisoned  some  that  had  carnal  company  with  her. 
So  it  is  observed  by  some,  that  there  is  a  viituous 
bezoar,  and  another  without  virtue,  which  appear  to 
the  shew  alike :  but  the  virtuous  is  taken  from  tlie 
beast  that  feedeth  upon  tlie  mountains,  where  there 
are  thcriacal  herbs;  and  that  without  virtue,  from 
those  that  feed  in  the  vallies  where  no  such  herbs  are. 
Thus  far  I  am  of  opiniun  ;  that  as  stceixrd  wines  and 
beers  are  very  medicinal ;  and  likewise  bread  tem- 
pered with  divers  powdeis ;  so  of  meat  also,  as  Itesh, 
fish,  milk,  and  eggs,  that  they  may  be  made  of  great 
use  for  medicine  and  diet,  if  the  beasts,  fowl,  or  fish, 
be  fed  with  a  special  kind  of  fotKl  tit  fi:>r  tlie  disease. 
It  wei-e  a  dangerous  thing  also  for  secret  em|KjiBOD- 
mcuts.     But  %vhether  it  may  be  a^^^Ued  \\n,U)  ^^ssx^ 
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and  hcib?,  F  doubt  more;  because  the  nmirishment 
of  them  is  a  more  common  JuUc ;  which  is  hardly- 
capable  oi'  Rny  sjtcdal  qualitf,  until  the  plant  do 
a^^siatilate  it. 

500.  Brx  lest  our  incredulity  may  prejudice  anj 
profitable   operations   in  thi^i  kind,  especially   since 
^many  of  the  andent*  have  set  them  down,  we  think 
>od  biit'fly  to  propound  llie  finir  moans  which  they 
»ve  df  vised  of  niakiug-  plants  tncdiduable.  The  first 
ia  by  slitting'-  of  the  nntt,  and  infusing  into  it  the  me- 
dicine; as  liellebore.  opium,  scammony.  treacle,  ctc^ 
'and  then  binding  it  up  again.     Thiit  seenieth  to  me 
'  tlie  least  prubiible ;  because  the  root  drawetJi  imiue> 
diately  fmni  the  eaith  ;  and  8o  tlie  nuuriiJinient  is  the 
I  more  common  and  less  qualitied  :  and  besides  it  is  a 
'lonjj  time  in  going  up  ere  it  come  to  the  ftiiit.     The 
second  nay  is  to  pei-Torate  the  body  of  the  tree,  and 
there  to  infuse  the  medicine ;  which   is   somewhat 
etter :  for  if  any  virtue  be  received  from  the  mcdi- 
^.cine,  it  Iiatli  tite  less  way,  and  tlie  less  time  to  go  up. 
The  thin!  is,  the  steeping  of  tlie  seed  or  kernel  in 
[some  liquor  wherein  the  medicine  is  infu»ed  :  wluch 
I  have  little  opinion  of,  becautie  the  wed,  I  doubt, 
will  not  draw  the  parts  of  the  matter  which  have  the 
propriety  :  but  it  will  be  far  tlie  more  Ukely,  if  yoa 
mingle  tlie  medicine  with  dung;  for  that  tlie  seed 
'naturally  draw  ing  the  moisture  of  tlio  dung,  may  caU 
^in  withal  some  of  the  propriety.  The  fourth  is,  the  w*- 
I  tering  of  the  plant  oft  with  an  infusion  of  the  medicine. 
This,  in  one  respect,  may  have  more  force  than  the  nest, 
because  the  medication  is  oft  renewed;  wliercas  the 
est  are  apj)tied  but  at  one  time ;  and  thiTcfure  the 
rirtue  may  the  sooner  vanish.    But  still  1  doubt,  tliat 
ilie  root  is  somewhat  too  stubborn  to  receive  those  fine 
ipressions ;  and  be^des.  a»  I  said  iK-fore,  they  have 
great  hiU  to  go  up.     1  judge  thei^forc  the  likeliest 
to  l)e  the  perfuration  of  the  body  of  the  tree  in 
iveral  places  one  above  the  other;  and  the  fiUiug  of 
holes  with  dung  mingled  with  the  medicine ;  sod 
the  watering  of  those  lumps  of  dung  with  squirts  of 
on  infuHon  of  the  mediduc  in  dunged  water,  once  in 
three  or  four  tki^s. 
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Ejcperiments  in  consort  touching  curiositits  a&out 
J'ruits  and  piantx. 

Our  expericnents  we  take  core  to  be,  as  we  have 
oittn  said,  either  eAperimentafrucfifera,  or  ludfera; 
either  of  use,  or  of  discovery :  for  we  hate  impostures, 
and  despise  curiosities.  Yet  because  we  must  apply 
fnirselvefl  somewhat  to  others,  we  will  set  duwa  some 
curiosities  touching;  plants. 

oUl .  It  is  a  curio&ity  to  have  several  fruits  upon  one 
tree ;  and  the  more,  when  aonie  of  them  come  early, 
and  some  come  late ;  so  that  you  nmy  have  upon  the 
same  tree  ripe  fruits  nil  summer.  Ttiia  is  easily  done 
by  grafting  of  several  dons  upon  several  boughs,  of 
a  stock,  in  a  f^oml  prnund  plentifully  fed.  So  you 
may  have  all  kinri.'<  of  chemcs,  and  all  kinds  of  plums, 
and  peaches,  and  apricots,  upon  one  tree ;  but  I  con- 
ceive the  diversity  of  fruits  mnst  be  such  as  will  graft 
upon  the  snmc  slock.  And  therefore  1  doubt,  whether 
you  can  have  apples,  or  pears,  or  omngcs,  upon  tJie 
same  stock  u[>on  which  you  gmft  phim<L 

502.  It  is  a  curiosity  to  liavc  fniits  of  divers  shapes 
and  figures.  This  is  eaiily  pcrlbrmed,  by  molding 
them  when  the  fruit  is  youn^,  with  molds  of  earth  or 
wood.  So  you  may  have  cucumbers,  etc.  as  long  as 
a  cane ;  or  as  round  as  a  sphere ;  or  formed  like  a 
cross.  You  may  have  also  apples  in  the  form  of 
pears  or  lemon.s.  ^'ou  may  have  also  fruit  in  more 
accurate  figures,  as  we  said,  of  men,  beasts,  or  birds, 
according  as  you  make  the  molds.  Wherein  you 
must  understand,  that  you  make  the  mold  big  enough 
to  contain  the  whole  fi-uit  when  it  is  grown  to  the 
greatest :  for  else  you  will  choke  1\«:  s'prci'Swv^  <^ 
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the  fruit ;  which  othei'wisc  would  spread  itself,  and 
fill  the  L'oncavc,  and  so  lie  tunK*d  into  the  shape 
desired;  as  i{  is  in  mold  works  of  liquid  things.  Soioe 
doubt  may  be  conceived,  Uiat  the  keeping  of  the  sun 
from  the  fruit  may  hurt  it :  but  there  is  onlinary  ex- 
perience of  fniit  that  gToweth  covered.  Quertf,  also, 
whether  some  small  holes  may  not  l>e  made  in  the 
wood  to  let  in  the  sim.  And  note,  that  it  wei-e  l»eat 
to  moke  the  molds  partible,  glued,  or  cemented  to- 
gether, that  you  may  open  theni  when  you  take  out 
the  fruit. 

503.  It  18  a  curiosity  to  have  inscriptions,  or  en- 
gravingsi,  in  fruit  or  trees.  This  is  easily  pertbnncd, 
by  writing  with  a  iicedlci  or  bodkin,  or  knife,  or  the 
like,  when  the  fruit  ur  trees  are  younjr ;  for  as  ibcy 
£^w,  so  the  letters  will  grow  more  large  and  gra- 
pliical. 


—  Tenerisquc  weos  incidere  aimres 
Arboribus  j  crescent  ilia;  crcscetU  amorcs. 
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504-  You  may  have  trees  apparelled  with  flo 
or  herbs,  by  boring  holes  In  tlie  bodies  of  tiieui,  and 
putting  into  them  earth  holpen  with  muck,  and  let- 
ting seeds,  or  slips,  of  violets,  strawberries,  wild  thyme, 
camomile,  and  such  like,  in  the  earth.  Wlierciu 
they  do  but  grow  in  the  ti-ec  as  they  do  in  pots: 
though,  perhaps,  nith  sonic  feeding  from  the  trees. 
It  would  be  tiied  also  with  sJiUffts  of  nues,  and  roots 
of  red  roses ;  for  it  may  be  they  being  of  a  Dtoro 
I  Ugiieous  nature,  will  incurfiorate  with  Uie  tree  itsdf. 

505.  It  is  an  ordinaiy  curicratty  to  form  trees  and 
thrubs,  as  rosemary.  Juniper,  and  the  tike,  into  sundry 

[^jluipes;  which  is  dune  by  molding  them  within,  uod 
.cutting  them  williout.  But  tljey  are  but  lame  things, 
['lieing  too  small  to  keep  A^ure ;  great  castle:^  made  of 
rees  u|x>u  frames  of  timl^er,  with  turrets  and  arches, 
I  Here  nialters  uf  magniticence. 

506.  Amongst  curiosities  I  shall  place  colorution, 
lougli  it  be  !9uii)ewhat  belter:  fur  l>eauly  iu  Ituners 

their  pre-eminence.  U  is  observed  by  some,  Lhoi 
gilly-flowcr«,  sweet-williauis,  violets,  thai  arc  co- 
loured, if  tliey  be  neglected,  and  neither  watered,  nor 
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new  molded,  nor  tnuisplaiited,  wUI  turn  wJille.  And 
it  is  jirobalile  that  the  white  with  niucli  culture  may 
turu  coloured.  Far  this  is  certain,  that  the  white 
uoluur  Cometh  of  scarcity  of  nourii-hment;  except  in 
flowent  that  are  only  white,  uiid  aduiit  no  uther 
colours. 

507.  It  ii  f^aod  therefore  to  see  what  natures  do 
ajcuoniiiiiuy  whbt  colours;  for  by  (hat  you  shall  liave 
light  how  to  induce  colours  by  prududtig  those 
nuiures.  Whites  are  more  inodorate,  for  the  most 
part,  tliait  flowers  of  the  same  kind  coloured ;  as  is 
found  in  single  white  violets,  white  roses,  white  gilly- 
flowers, white  stock-gUJy -flowers,  etc.  We  find  also 
tliat  blossoms  of  trees,  that  are  wliite,  are  commonly 
inodorate,  as  cherries,  pear?,  plums ;  whereas  those  of 
apples,  crabs,  uliuondis  aud  pcachedt  are  btu.«hy.  and 
siuell  sweet.  The  caUiK  l&,  for  that  the  sub^itance 
tliut  maketh  the  ilower  is  of  the  thinnest  and  finest  of 
the  plant,  which  aUo  maketh  Qowers  to  be  of  so 
dainty  colours.  Am}  if  it  be  too  sparing  and  thin,  it 
attaineth  no  strengtli  of  odour,  except  it  be  in  such 
plants  as  are  very  succulent;  whereby  they  need 
rather  to  be  scanted  in  their  uuurijjhnient  than  i-e- 
plenishcd,  to  have  them  sweet.  As  we  see  in  white 
satyrion,  which  ia  nf  a  dainty  smell;  and  in  bean- 
flowers,  etc.  And  again,  if  the  plant  be  of  nature  to 
put  forth  white  flowers  only,  and  those  not  thin  or 
dry,  they  are  commonly  of  rank  and  fulsome  smell ; 
OS  may-rtowers,  and  white  lilies. 

20s.  CoNTaAAiwisE,  in  berries  the  white  is  com- 
monly more  delicate  and  sweet  in  ta^tte  than  the  co- 
loured, B.S  we  see  in  white  gra|]cs,  in  white  rasps,  in 
white  strawberries,  in  white  currants,  &c.     The  cause 

IU,  for  that  the  coloured  ore  more  juictsd,  and  coarser 
juiced,  and  therefore  not  so  well  and  equally  con- 
cocted ;  but  the  white  are  better  proportioned  to  the 
digestion  of  the  jilant. 
509.  Bc!T  in  fruits  the  white  commonly  is  meaner: 
as  in  pear-plums,  damascenes,  efc.  and  the  choicest 
plums  ait;  bhtck ;  tlie  mulberry,  which  though  they 
call  it  a  berry,  is  a  fruit,  i:>  better  the  black  thau  the 
jr : 
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white.  The  harvest  white  plum  is  a  base  plum :  and 
the  verdoccio,  and  white  date-pUmi,  iwe  no  very  good 
plums.  The  cause  is,  for  that  they  are  all  over-watery; 
whereas  an  hi|;^hei'  concoction  is  mjuired  for  sweet- 
ness, or  ploasui<e  of  taste ;  and  therefore  all  your 
dainty  phimbs  are  a  little  dry,  and  come  from  the 
stone;  as  the  musele-plum,  the  duniasccne-plum,  the 
peach,  the  apricot,  etc,  ^'et  some  fnuts,  which  grow 
rot  to  be  black,  are  of  the  nature  of  berries,  sweetest 
Mirfi  as  are  paler ;  as  the  cceur-cherry,  which  incKnetb 
more  to  white,  is  sweeter  thiin  the  red ;  hut  the  e^ot 
is  more  sour. 

filO.  Takt.  pUy-flower  seed,  of  one  kind  of  gilly- 
flower, as  of  the  clove- gilly -flower,  which  is  the  most 
common,  and  sow  it,  and  there  will  come  up  K^lly- 
flowers,  some  of  one  colour,  and  some  of  another,  ca- 
sually, as  the  seed  meetetli  with  nourishment  ui  tlte> 
earth ;  so  that  the  gardeners  find,  that  lliey  may  have 
two  or  three  roots  amon>^t  an  hundj-ed  that  are  rare 
and  of  great  price ;  as  inirple,  carnation  of  ^evc^ll 
stripes:  the  cause  is,  no  doubt,  that  in  earth,  though 
it  be  contiguous,  and  in  one  bed,  thoi-e  are  very  seve- 
ral juices;  and  as  the  seed  doth  cnsualiy  meet  with 
them,  so  it  cometh  forth.  And  it  is  noted  espedatly, 
that  tliORC  which  do  come  up  purple,  do  always  come 
up  single  :  the  Juice,  as  it  sccmcth,  not  bt'ln^  able  to 
suffice  a  succulent  colour,  and  a  double  leaf.  This 
experiment  of  several  colours  coming-  up  from  ooe 
seed,  would  be  tried  also  in  larks-foot,  monks-hood, 
p<^py,  and  holyonfc. 

511.  Few  fruits  arc  coloured  red  within: 
queen-apple  i;' ;  and  another  apple,  ca11e<I  the 
apple:  miJberries,  likewise,  and  prapes,  thouph  tHOsI 
toward  tlie  skin.  There  is  a  peach  also  that  hath  a 
circle  of  red  towards  the  stone :  and  the  egriot  cherry 
is  somewhat  red  within ;  but  no  ]>ear,  nor  wardL-n, 
nor  pluii),  nor  apricot,  althouf^li  they  liave  many  limes 
red  sides,  arc  coloured  red  witbiit.  The  cause  may 
be  intjuired. 

512.  TiiK  general  colour  uf  plants  is  green,  which 
is  a  otour  that  no  fbwer  is  of.    There  is  a  grecuiah 
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primro30,  but  it  is  pale,  and  scarce  a  green.  Tlie 
leaves  oF  some  trees  twrn  a  little  murry  or  reddish ; 
and  they  be  commonly  young  leaves  that  do  so ;  as  it 
is  in  oaks,  and  vines,  and  hnzlc.  Leaves  rot  into  a 
yellow,  and  some  hollies  have  part  of  their  leaves  yel- 
low, that  are,  to  all  seeminj;,  as  fresh  and  shining  as 
the  green.  I  suppose  also,  that  yellow  is  a  less  suc- 
culent colour  than  green,  and  a  degree  nearer  white. 
For  it  hath  been  noted,  that  those  yellow  leaves  of 
hoUy  stand  ever  towards  the  north  or  north-east. 
Some  roots  are  yellow,  as  carrots ;  and  some  plants 
blood-red,  stalk  and  leaf,  and  all,  as  aiiiaiiintiius. 
Some  herbs  incline  to  purple  and  red ;  a.s  a  kind  of 
sage  doth,  and  a  kind  of  mint,  and  rosa  soUs,  etc. 
Ami  some  have  white  leaves,  as  another  kind  of  sage, 
and  another  kind  of  mint ;  but  azure  and  a  fair  ])urple 
are  never  found  in  leaves.  This  shewelh,  that  llowers 
are  made  of  a  refined  juice  of  the  earth,  and  so  are 
fruits ;  but  leaves  of  a  more  coaj-se  and  common. 

51S.  It  is  a  curiosity  also  to  make  flowers  double, 
which  is  effected  by  often  removing  them  into  new 
earth ;  as,  on  the  contrary  part,  double  flowers,  by 
n^ecting  and  not  removing,  prove  single.  And  the 
way  to  do  it  speedily,  is  to  sow  or  set  weds  or  slips  of 
flowers;  and  as  soon  a?  they  come  up,  to  remove  them 
into  new  ground  that  is  good.  Inquire  also,  whether 
inoculating  of  flowers,  as  stock-gilly -flowers,  roses, 
musk-roses,  etc.  doth  not  make  them  double.  There 
is  a  cherry-tree  that  hath  double  blossoms ;  but  that 
tree  Ijearelh  no  fruit :  and  it  may  Iw,  that  the  some 
means  which,  applied  to  the  tree,  doth  extremely  ac- 
celerate the  sap  to  rise  and  break  forth,  would  make 
the  tree  spend  itself  in  flowers,  and  those  to  become 
double :  which  ivere  a  great  pleasure  to  see,  especially 
in  apple-trees.  jK-arh-trees,  and  ahnond-trees,  that 
have  blossoms  blush-coloured. 

514.  The  making  of  fruits  without  core  or  stone, 
is  likewise  a  curiosity,  and  somewhat  belter :  Ijecause 
wliatsoevcr  makcth  them  so,  is  like  to  make  them 
more  tender  and  delicate.  If  a  cion  or  shoot,  fit  to 
be  set  in  the  ground,  have  the  pith  finely  taken  forth, 
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and  not  alto^ther,  but  some  of  it  left,  the  better  to 
save  the  life,  it  will  bear  a  fruit  with  little  or  no  core 
or  stoiic.  And  the  like  is  said  to  be  of  dividing  a 
quick  tree  down  to  the  ground,  and  taking  out  the 
pith,  and  then  hindiug^  it  up  again. 

515.  It  y  rc[)oi-ted  al^o,  that  a  dtron  grafted  upon 
•A  quince  will  have  small  or  no  seeds;  and  it  is  very 

probable  that  any  sour  fruit  grafted  upon  a  stock  that 
beareth  a  sweeter  Iruit,  may  both  make   the    fruit 

f  sweeter,  and  more  void  of  the  harsh  matter  of  ker- 

ifiels  or  seeds. 

516.  It  is  reported,  that  not  only  the  taking  rrat 
f«f  the  pith,  but  the  stopping  of  the  juice  of  the  pith 
I  from  rising  in  the  midst,  and  tuniing  it  to  rise  on  the 

outsitle,  will  make  the  fruit  without  core  or  &tone ;  as 
■\i  you  should  Iwix*  a  tree  clean  through,  and  put  a 

wedge  in.  It  is  true,  there  is  some  affinity  iKtweea 
■  the  pith  and  the  kernel,  I>ccausc  they  an?  both  of  a 
^barsh  substance,  and  both  placed  in  the  midst. 

517.  It  is  reported,  that  trees  watered  pci-petually 
dth  warm  water,  iWU  make  a  fruit  with  little  or  no 

core  or  atone.    And  the  i-ule  is  general,  that  what^o- 
iever  will  make  a  wild  tree  a  garden  tree,  will   make 
garden  tree  to  have  le^  coi*e  or  stone. 


fExperimcnts  in  comort  touching  the  dcgencraiiuz 
ofplantSf  and  of  the  transmutation  of  them  ..  ^ 
into  another. 

518.  Tlie  rule  is  certain,  that  plants  for  want  of 
[culture  degenerftte  to  be  biiscr  in  the  »ame  kind ;  and 
sometimes  so  far  as  to  change  into  another  kind. 
['1.  The  standing  lung,  and  not  being  removed,  mak- 
teth  them  degenerate.  2.  Drought,  unless  tlie  earth 
of  itself  f>c  moist,  duth  the  like.  S.  So  dotb  retuov- 
|ing  into  worse  earth,  or  forbearing  to  compost  the 
fiarth ;  as  we  see  that  water  mint  tumcth  into  &eld 
,mint,  and  the  colcwort  into  rape,  by  neglect,  etc. 

519-  WiiATsoEVEn  fruit  uscth  to  be  set  upon  a 
(loot  or  a  slip,  if  it  be  sown,  will  degenerate.    Grapes 
[Sown,  f]g^,  almonds,  pomegranate  ken^U  sown,  make 
ic  fruits  degenerate  and  become  wild.     And  nguio, 
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hnmt  of  those  fruits  that  use  to  be  grafted,  if  they  be 
[set  of  kernels,  or  stones,  degenerate.     It  is  tnie  that 

iches,  as  hath  Iwen  touched  before,  do  better  upon 
"stones  set  tlian  upon  grafting;  and  the  rule  of  excep- 
tion shontd  seem  to  be  this:  that  whatsoever  plant 
rcquireth  much  moisture,  prospcrtth  better  upon  the 
stone  or  kernel,  than  upon  the  graft.  For  the  stock, 
though  it  giveth  a  finer  nourishment,  yet  it  givcth  a 
scanter  than  the  earth  at  large. 

520.  Skeds,  if  they  be  very  old,  and  yet  have 
strength  enough  to  bring  forth  a  plant,  make  tli« 
plant  degenerate.  And  therefore  skilful  gardeners 
make  trial  of  the  seeds  before  they  buy  thorn,  whe- 
ther they  be  good  or  no,  by  putting  them  into  water 
gently  boiled ;  and  if  they  be  good,  they  will  spitnit 
within  half  an  hour. 

62T.  It  is  strange  which  is  reported,  tliat  basil  too 
much  exposed  to  the  sun  doth  turn  into  wild  thyme  j 
altliougli  those  two  herbs  seem  to  have  small  affinity; 
but  ba^il  is  almost  the  only  hot  herb  that  hath  fat  and 
succulent  leaves;  which  oilincss,  if  it  be  drawn  forth 
by  the  sun,  it  is  like  it  will  make  a  very  great  change. 

Sa.  TiliiiBE  is  an  old  tradition,  that  houghs  of 
oak  put  into  the  earth  will  put  forth  wild  vines : 
which  if  it  be  true,  no  doubt,  it  is  not  the  oak  that 
turneth  into  a  vine,  but  the  oak-bongh  putrifyiiig, 
quahfieth  the  earth  to  put  forth  a  vine  of  itself 

5Q3.  It  is  not  impossible,  and  I  have  heard  it  verir 
ficd,  that  upon  aitting  down  of  an  old  timber  tree, 
the  stub  bath  put  out  sometimes  n  tree  of  another 
kind ;  as  that  beech  hath  put  forth  birch ;  which,  if  it 
be  tnic,  the  cause  may  be,  for  that  the  old  stub  is  too 
scant  of  juice  to  put  forth  the  former  tree;  and 
therefore  pulteth  forth  a  tree  of  a  smaller  kind,  that 
ncedeth  less  nourishment. 

524.  Thebf.  is  an  opinion  in  the  country,  that  if 
the  same  ground  be  oft  sown  with  the  grain  that 
grew  upon  it,  it  will  in  the  end  grow  to  be  of  a  baser 
kind. 

525.  It  is  certain,  that  in  very  ^teril  years  conj 
sown  will  gp*ow  to  auother  kind. 
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Grand'ia  sape  quibm  mandatimus  hortlea  4ulci$, 
InfeitJ  loliuntt  tt  sterUc-n  dominantur  avetttr- 
L^nd  generally  it  is  a  rule,  tliat  plants  tliat  arc  brought 
,ibrth  by  culture,  as  com,  wiU  sooner  cltaDge  into  other 
dest  than  tlio^  that  conic  of  themselves ;  fur  that 
Iture  giveth  hnt  an  adventitious  nature,  whicli  is 
^inore  easily  put  olV. 

This  work  of  the  transmutation  of  plants  one  ii 

^  another,  is  inter  ma^ualia  Jiatune ;  for  the 

pintatiun  of  species  is,  in  tlie  vulgar  pliilosophy,  |ai>- 

[liounced  impussible :  and  certainly  it  is  a  thing*  of  dif> 

^ficulty,  and  requireth  deep  search  into  nature;  but 

^peeing  titerc  appear  &ome  manifest  instances  of  it,  the 

opinion  of  impos!tibility  is  to  be  rejected,  aiid  the 

<  means  thereof  to  \ie  futind  out.     We  sec.  that  in  living 

.creatures,  that  come  of  putrefaction,  there  is  much 

•  transmutation  of  one  into  another ;  as  caterpillars  turn 
L^nto  flies,  etc.  And  it  should  seem  probable,  thAt 
I  whatsoever  creature,  havinjj  life,  is  generated  with- 
s.4>ut  seed,  that  creature  will  change  out  of  one  ipedes 
I  Into  another.  For  it  is  the  seed,  and  the  nature  of  it, 

which  locketJi  and  boundeth  in  the  creature,  that  it 
f^oih  not  expatiate.  So  na  we  may  well  conclude! 
ythal  seeing  the  earth  of  itself  duth  put  forth  plants 
without  seed,  therefore  plunts  nmy  well  have  a  traR»< 
migration  of  species.  Wherefon*,  wanting  instances 
which  do  occur,  we  shall  give  directions  of  the  mos( 
likely  trials :  and  generally  we  would  not  have  those 
that  read  this  our  work  of  ^t/iva  jylvarum  aocouDt 
it  strange,  or  think  that  it  is  an  over-haste,  that  we 
have  set  down  particiilnrs  untrie<l;  for  contrariwise, 
in  our  own  estimation,  wo  account  such  particulars 
fnorc  worthy  than  those  that  arc  already  tried  and 
known :  for  these  latter  must  be  taken  as  you  find 

•  them ;  but  the  other  do  level  point-blank  at  tlte  in- 
yenting  of  rauitcs  and  axioms. 

526.  FjitsT   therefore,  you  must  make  account, 

^hat  if  you  will  have  one  phmt  change  ipto  another, 

jo\i  must  have  the  nourishment  over-rule  tl>e  seed; 

jind  therefore  you  are  to  practise  it  by  nourisliment^ 

f^  contrary  an  may  be  to  the  nature  of  the  herb,  so 
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nevertlielcss  as  tlie  liirb  may  gxovf ;  and  likewise 
with  seeds  that  are  of  the  weakest  sort,  and  hnve  least 
vigour.  Vou  shall  do  well,  therufore,  to  lake  niarsh- 
hurli:i,  and  plant  them  upon  tops  of  hills  aad  cham- 
paigns; and  such  plants  as  require  much  matBttue, 
upon  iiiindy  and  vei-y  dry  grounds.  Xs  for  example, 
rnai'sh<4n allows  and  sedge,  upon  hilb ;  encumber,  and 
lettuce  seeds,  and  coleworts,  upon  a  sandy  plot;  so 
contrariwise,  plant  bushes,  heath,  Ung,  and  brakes, 
upon  a  wet  or  mai'sli  ground.  Tliis  1  conceive  also, 
tiiat  all  esculent  and  garden  herlis.  set  upon  the  tops 
of  hills,  will  pL*uvx*  more  medicinal,  though  less  escu- 
lent, than  Uiey  wt:re  befoi*e.  And  it  may  he  likewise, 
some  wild  herbs  you  may  make  sallaj  herbs.  This 
is  the  first  rulo  for  traiismutation  of  plants. 

227.  Tki:  second  rule  shall  be^  to  bury  some  few 
seeds  of  the  herb  you  would  change,  amongst  other 
seeds;  and  then  you  shall  see  whether  the  Juice  of 
those  other  seeds  do  not  so  qualify  the  cailh,  as  it  will 
alter  the  seed  whereupon  you  work.  As  for  example* 
put  parsley  seed  mnongst  onion  seed,  or  lettuce  seed 
amongst  parsley  seed,  or  basil  seed  amongst  thyme 
seed ;  and  see  the  change  of  taste  or  otherwise.  But 
you  shall  do  well  to  put  the  seed  yon  w  ould  change 
into  a  little  Uueu  dotli,  tliat  it  mingle  not  with  the 
foreign  seed. 

52B.  Thu  third  rule  shall  be,  the  makuig  of  some 
medley  or  mixture  of  earth  with  some  other  plants 
bruised  or  shaven  either  in  leaf  or  root ;  as  for  exam- 
ple, make  earth  with  a  mixture  of  colewort  leaves 
stamped,  and  set  in  it  artichokes  or  parsnips;  so 
take  earth  made  with  marjoram,  or  origanum,  or  wild 
thyme,  bruised  or  stamped,  and  set  in  it  fennel  seed, 
etc.  In  which  operation  the  process  of  nature  stilt 
will  be,  as  1  conceive*  not  that  the  herb  you  work 
upon  btiould  draw  the  juice  of  the  foreign  hirrb,  for 
thai  opuiion  wc  have  formerly  r^ected.  but  that  there 
will  be  a  new  confection  of  mold,  which  perhaps 
will  alter  the  seed,  and  yet  not  to  the  kind  of  the 
former  herb. 

529.  The  fourth  rule  shall  be,  to  mark  what  herbs 
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some  earths  f^i  put  forth  of  themsph'n;  and  to  tAkfl 
that  earth,  and  to  pot  it,  or  to  vessel  it;  and  ia  that 
to  set  the  Rceil  yott  wnuM  change :  as  far  example, 
take  from  iioder  wnlLs  or  the  like,  where  nettles  put 
forth  in  abundance,  tiie  earth  which  ymi  shnll  tliere 
find,  without  any  string  or  root  of  the  npttlf*i ;  and 
pot  that  earth,  and  set  in  it  stock -^illy -flowers,  or 
wall-flnwers,  etc  or  sow  in  tlie  seeds  of  them  ;  and 
see  what  the  event  will  be:  or  take  earth  that  you 
have  prepared  to  put  forth  mushrooms  of  itself. 
whtreof  you  shall  find  Rome  instances  following,  and 
BOW  in  it  purslane  seed,  or  lettuce  seed ;  for  in  tl»ose 
experimcntij,  it  is  likely  enough  that  the  earth  being 
accustomed  to  send  forth  one  kind  of  nourishment, 
will  alter  the  new  seed. 

S:iO.  The  fiilh  rule  shall  lie,  to  make  the  herb 
grow  contrary  to  its  nature :  as  to  make  grouud-herbs 
rise  iu  height :  as  for  example,  carry  camomile,  or  wild 
thyme,  or  the  green  strawberry,  upon  s-ticks,  as  you 
do  hops  upon  pale» ;  and  £ee  what  the  event  ivIU  be. 

531 .  The  sixth  rule  shall  be,  to  make  plants  grow 
out  of  the  sun  nr  open  air ;  for  that  is  n  great  muta- 
tion in  nature,  and  may  induce  a  change  in  the  seed : 
as  barrel  up  earth,  and  sow  some  fieed  in  it,  and  put 
it  in  the  buttiim  of  a  pond;  or  put  it  in  some  great 
hollow  tree;  try  also  the  sowing  of  seeds  in  the  bot* 
toms  of  caves ;  and  pots  with  seeds  sown,  hang^ed  up 
in  wells  some  disljiiicc  from  the  water,  and  sec  what 
the  event  will  be. 

Experiments  in  contort  touching  the  procerity,  and 
hicness^  and  artijicial  dxcarjing  of  tree*, 

I-  582.  It  is  certain,  that  timber  trees  in  coppire 
'woods  grow  more  upright,  aud  more  free  from  undrr- 
boughs,  than  those  that  stand  In  the  fields  t  tbe  cause 
whereof  is,  for  that  plants  have  a  natiirul  motion  to 
l^t  to  the  sun ;  ami  besides,  they  are  nt^tt  glutted  with 
too  much  nourishment ;  for  that  the  coppioe  shanth 
with  tliem;  and  repletion  ever  bindereth  staiiuv: 
lastly,  they  are  kept  warm ;  and  that  ever  in  plants 
lieipeth  mounting. 
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SS3.  Trees  that  are  of  themselves  Full  of  lieat, 
which  hrat  appcarcth  by  their  inflamnialile  ^ims,  as 
firs  and  pines,  mount  of  themselves  in  height  without 
Bide-boughs,  till  they  come  towards  the  top.  The 
cause  is  partly  heat,  and  partly  tenuity  of  juice,  both 
which  $end  the  'sip  upwards.  As  for  juniper,  it  i« 
but  a  shnif).  and  ^oweth  not  big  enough  in  body  to 
maintain  a  tall  tiee. 

534.  It  is  reported,  that  a  good  strong  canvas> 
Rpread  over  a  tree  grafted  low,  soon  aft«r  it  putteth 
forth,  will  dwarf  it,  and  make  it  spread.  Tlie  cause 
is  plain :  for  that  all  things  tliat  grow,  will  grow  as 
they  find  room. 

5S5.  Trf.f.s  are  generally  set  of  roots  or  kernels ; 
but  if  you  set  them  of  slips,  as  of  some  trees  ymi  may, 
by  name  tlie  mulbcny,  some  of  the  slips  will  take; 
and  those  that  take,  as  is  reported,  will  be  dwarf  ti-ees. 
The  cause  is,  for  that  a  slip  draweth  nOTirishmcnt 
more  weakly  than  either  n  roqt  nr  kernel. 

5.^6.  All  plants  that  put  forth  their  sap  hastily, 
have  their  bodies  not  proimrtitmahle  to  their  lenglli: 
and  therefore  they  are  windeis  »nd  creepers;  as  ivy, 
briony,  hops,  woodbine:  wliercas  dwarfing  reijuirelh 
a  slow  putting  forth,  and  less  vigour  of  mounting. 

^speritnents  in  conaort  touchiug  the  rudhtientu  of 
pUnitSy   and  of  the  excrescences  of  pLints,   or 

super-piauts. 

The  Scrijituiv  saith.  that  5>olomon  wrote  a  Natu- 
ral History, /ro7Ji  t/ie  cedar  of  Libatius,  to  the  tnoss 
grmving  upon  the  wall:  for  so  tlic  best  Iranshition* 
have  it.  And  it  is  true  that  moss  is  but  the  i-udimeiit 
of  H  plant;  and,  as  it  were,  the  mold  of  eaith  or  bark. 
537  Moss  groweth  chiefly  upon  ridges  of  houses 
tiled  or  thatclHri),  and  upon  the  cre^ts  uf  walls;  and 
that  moss  is  of  a  lightsome  and  pleasant  green.  Tlie 
gn>wing  upon  slo|)eii  is  caused,  for  that  moss,  ns  on  the 
one  side  it  cometh  of  moisture  and  water,  so  on  the 
other  side  the  water  must  but  slide,  and  not  stand  or 
pool.  Aiid  the  growing  n|)on  IJIes,  or  walls,  etc.  is 
caused,  fur  that  those  dried  e.irthb, having  not  moisture 
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sufiicieDt  to  put  fortlk  a  plant,  do  practise  g<enuinatioti 

by   putting  forth   moes;  though  when,  by  age.  or 

ipthffrwise,  they  grow    to   nlent  mid,  itsolve,    lb«y 

pomi^-tiincs  put  forth    plants  ns  wall-Cowcnt.      And 

St  all  moss  hath  here  aiid  there  little  stalks,  be<- 

).§xdes  the  low  thnmi. 

538.  MobS  ^ntwcth  upon  alleys,  especially  such 
|iJte  cold  and  upon  the  north ;  as  in  divers  tc 

again,  if  they  be  much  Irotldeii ;  oi'  if  ihey 
b^lt  the  first  gravelled  ;  for  whei'csoevei-  plaiiu  are  kept 
)wn,  the  eartli  putteth  forth  moss. 
539-  Oi.u  ground,  that  hath  been  long  unbrok 
ip,  gathereth  moss :  and  thei-cfoiv  huitbandmen 
cure  their  pastui-e  grounds  when  they  grow  to 
>|nos5,  by  tilling  them  fur  a  year  or  two:  which  also 
j|)ondeth  upon  the  sunie  cause;  for  that  the    more 
prn-ing  and  starving  juice  of  the  earth,  insufBctent  for 
slants  doth  bi'ced  mos.<i. 

540.  OiiJ  trees  are  more  mossy  far  than  young-; 

}r  that  the  sap  is  not  so  frank  as  to  rise  all  to  the 

Itbough^.  buttiivth  by  the  way.  nnd  putteth  out  moss. 

5il.  ForxTAiNS  have  moss  growing   upuu  Ui^^ 
ground  atiout  them ;  ^H 

Muscosi  fontes :  ^^ 

The  cause  is.  for  that  the  fountains  drain  the  water 
fj-om  the  ground  adjacent,  and  leave  but  sufficient 
moisture  to  bi-eed  moss :  and  besides,  the  coldne»i  of 
the  water  conduct-th  lu  tlie  same. 

SIS.  The  moss  of  trees  is  a  kind  oi  hair ;  for  it  is 
the  juice  of  the  tree  tliat  is  exccrned,  and  doth  not 
assiinilute.  And  upon  great  trees  the  inbssgtttheretb 
a  figure  like  a  leaf. 

54J.  Thk  moister  sort  of  trees  yield  little  moss;  m 
we  see  in  as|)8,  poiilars,  willows,  beeches,  f/f.  which  is 
pai'tly  caused  for  the  reason  tlial  hath  been  given,  of 
the  Iriink  putting  up  of  the  sap  into  the  bouglu  ;  and 
partly  lor  thai  the  liarks  of  those  trees  are  more  close 
and  smooth  than  those  of  oaks  and  ashes ;  whereby 
the  mf)ss  can  the  liardlier  issue  out. 

544.  In  clay-grounds  all  fruit-trees  grow  full  of 
inos-is  both  upon  l)ody  and  boughs ;  which  is  cauaeci 
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fiartly  by  the  coldness  of  the  ground,  wherebj  the 
plants  nourish  less ;  and  partly  by  the  toughness  of 
the  earth,  whereby  the  <^Qp  is  shut  in,  and  cannot  get 
up  to  spi*cad  so  frankly  as  it  should  do. 

545.  Wk  have  said  heretofore,  that  if  trees  be  hide- 
bound, they  wax  less  fruitful,  and  gather  moss ;  and 
thai  they  are  bolpcu  by  hacking,  etc  And  therefore, 
by  tbe  reason  of  contraries,  if  trees  be  iwund  in  with 
cords,  or  some  outward  bands,  they  will  put  forth 
niore  nu>ss :  which,  I  think,  happeneth  to  trees  that 
stand  bleak,  and  upon  the  cold  ninds.  It  would  also 
be  tried,  whether,  if  you  cover  a  tree  somewhat  thick 
upon  the  top  al\er  liis  polling,  it  will  not  gather  more 
moss.  I  think  also  the  watering  of  trees  with  cold 
fountain -water,  will  make  them  grow  ftiU  of  moss. 

5^^.  Xheue  is  a  moss  the  perfumers  have,  which 
cometli  out  of  apple  trees,  that  hath  an  excellent 
scent.  Query,  particularly  for  the  manner  of  the 
growth,  and  the  natui-e  of  it.  And  for  this  experi- 
ments soke,  being  a  thing  of  price,  I  have  set  down 
the  last  experiments  how  to  multiply  and  call  on 


mosses. 


Next  unto  moss,  I  will  speak  of  mushrooms; 
which  are  likewise  an  imperfect  plant.  The  mush- 
rooms have  two  strange  properties;  tlieone,  that  they 
yield  so  delicious  a  meat;  the  otlier,  tliat  they  come 
up  so  hastily,  as  in  a  night;  and  yet  they  are  un- 
sown. And  therefore  such  as  are  upstarts  in  state, 
they  call  in  reproach  mushrooms.  It  must  needs  be, 
therefore,  that  they  be  made  of  much  moisture ;  and 
that  moisture  fat,  grrxts,  and  yet  somewhat  concocted. 
And,  ii)d(HHl,  we  find  that  mushrooms  cause  the  acci- 
dent wliich  we  call  incubus,  or  the  mare  in  the  sto- 
mach. And  therefore  the  surfeit  of  them  may  sufib- 
cate  and  empolsun.  And  this  sheweth  that  they  are 
windy  ;  and  that  windiness  is  gross  and  swelling,  not 
sharp  or  griping.  And  upon  the  same  reason  mush- 
rooms are  a  vencreous  meat. 

547.  It  is  reported,  that  tbe  bark  of  white  or  red 
|>oplar,  which  arc  uf  the  muistest  of  trees,  cut  small, 
and  cast  into  furrows  well  dunged,  will  cause  the 
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ground  to  put  forth  iinishronmK  at  all  seasons  nf 
T^ar  6t  to  be  eaten.  Some  add  (o  the  mixture  lea 
of  bread  dissolved  in  water. 

5 18.  It  is  reported,  that  if  a  hilly  field,  where  Uie 
stubble  is  standing,  be  set  on  fire  in  a  shower)-  season, 
it  will  put  tbrth  great  store  of  mushr-ooms. 

519.  It  is  reported,  that  hartKhoi-n,  st^aven,  or  in 
small  pieces,  mixed  with  dung  and  watered,  puttcth 
up  mushronms  And  we  know  hartsbom  U  nf  »  frit 
and  clammy  substance:  and  it  may  be  ox-horn  wuuld 
do  the  like. 

550.  It  hath  been  reported,  though  it  I>e  scarce 
credible,  that  ivy  bath  g-ron-n  out  of  a  stag's  bom; 
which  they  suppose  did  rather  come  from  a  confrica- 
tiou  of  the  horn  upon  the  iv-j',  thnn  from  the  horn 
itself.  There  is  not  knonti  any  substance  but  earth, 
and  the  procedures  of  earth,  as  tile,  stone,  etc.  that 
yieldcth  any  moss  or  herby  substance.  Tliet«  may 
be  trial  made  of  some  seeds,  as  that  of  fennel-seed, 
mustard-seed,  and  rape-seed,  put  into  some  little  holes 
mnde  in  iJie  horns  of  .ila^*,  or  oxen,  to  »ee  if  they 
will  grow. 

d&l.  Tni'.KF.  is  also  annlber  imperfect  plant,  that 
in  show-  i^  likt;a  great  inushrfKHu:  nnd  it  is  T^omelinv 
as  tnoad  as  one's  li.tt ;  whinh  tliey  call  a  toad  s  stool 
but  it  is  not  esctdent;  and  itgroweth,  commonly,  by 
a  dead  stub  of  a  tree,  and  likewise  about  the  ntnts  of 


nitten   ti'ees :  and  therefore  scemctii  to  take  his  Juiro 
from  wood  putrificd.     Which  sheweth,  l»y  th 
that  wood  putrificd  yieldelh  a  fi*nnk  moisture. 


it  i%      , 
saof      I 


552.  'i'lii'^RF.  15  a  cake  that  groweth  upon  the  side 
nf  a  dead  tree,  that  hath  gotten  no  name,  hut  it  is 
lnrg<-',  and  of  a  chestnut  colour,  and  hard  nntl  pithy 
whereby  it  should  seem,  that  even  dead  trees  fo 
not  their  putting  tbrth ;  no  more  than  the  carcases 
mens  bodied,  that  put  forth  hair  and  nail*i  for  a  lini«*. 

fi.53.  'I'lii-RT.  is  a  cod,  or  bag,  that  growcth  com- 
monly in  the  fields ;  that  at  the  first  is  hard  like 
tennis-ball,  and  white;  and  after  groucth  of  a  nnijUi 
mom  colour,  and  full  of  light  dust  u|)on  the  breaking 
and  is  thought  to  be  dangerous  for  the  eyes  If  the 
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get  into  them ;  and  to  be  good  for  kibes.  Be- 
hoth  a  corrosive  and  frettiof^  nature. 
.  There  is  an  herb  called  Jews-cai",  that  grow- 
n  the  roots  and  lower -jiarls  of  the  iwdics  of 
cappcially  of  tkiers,  and  sometimes  ashes.  It 
strange  property  ;  for  in  warm  water  it  svell- 
d  opeueth  extremely.  It  is  not  green,  but  of 
y  brown  colour.  And  it  is  UHed  for  squinancies 
flammatioDs  in  the  tbroat ;  whereby  it  seemetJi 
e  a  mollifying  and  lenifying  viitiie. 
TuEUE  is  a  kiud  of  spungy  excrescence, 
gTOweth  chiefly  u|)ou  the  roots  of  the  laser- 
;md  sometimes  upon  cedar  and  other  tiees.  it 
•y  white,  and  light,  and  friable ;  which  we  call 
r.  It  is  famous  in  physic  for  the  pun^ng  oJ' 
I  pitlegm.  And  it  is  also  au  excellent  opener  ibr 
the  liver ;  but  offensive  to  tlie  stomach :  and  in  itk&ie, 
it  is  at  the  first  sweet,  and  uf\er  bitter. 

556.  We  find  no  siiper-pliint  that  is  a  formed 
plant,  but  misscUoe,  lliey  have  an  idle  tradition,  that 
there  is  a  bird  called  a  utlsstil  bird,  timt  feedcth  u^khi 
a  seed,  which  many  times  she  cannot  digest,  and  so 
cxpcUcth  it  whole  with  her  excrement:  which  falling 
upon  the  bough  of  a  tree  that  hath  some  riA,  ])u(telL 
forth  the  misseltoe.  But  this  is  a  fable  ;  for  it  is  not 
probable  that  birds  should  feed  upon  that  they  cannot 
digest.  But  allow  that,  yet  it  cannot  be  for  other 
reasons  :  for  first,  it  is  found  but  upon  certain  trees ; 
and  those  trees  bear  no  such  fruit,  as  may  allure  tliat 
bird  to  bit  and  feed  upon  them.  It  u)ay  be,  that  bird 
feedeth  u[Kjn  the  niisselloe-berries,  and  so  is  oAeii 
found  thei-e;  which  may  have  given  occasion  to  the 
tale.  But  that  which  muketh  un  end  of  llie  question 
is,  that  misseltoe  hatli  been  found  tu  put  forth  uuder 
the  boughs,  and  not  only  above  the  boughs  ;  no  it 
cannot  be  any  thing  tliat  falleth  upon  the  buugh.  iVIis- 
seltoc  groweth  chietly  upon  crab-lrees,  applo-lrees, 
sometimes  upon  hazles,  and  rarely  uiMin  oaks ;  the 
niisseltoe  whereof  is  counted  very  meJidnul.  It  i& 
ever  green  winter  and  summer  ;  and  beartlli  a  white 
glistering  berry:  mid  it  is  a  pJaut  utterly  diduriug 
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from  the  plant  upon  wliich  it  growetli.  Two  things 
tfaer«fore  may  be  certainly  set  down :  first,  tlrat  supcr- 
fbetation  must  be  by  abundance  of  sa;>  in  tbc  bouf 
that  putteth  it  forth:  secondly,  that  timt  sap  must 
mch  as  the  tree  doth  excem,  and  cannot  assimilate; 
for  eUe  it  would  ^o  into  a  bough ;  and  besides, 
loemeth  to  be  mure  fat  and  unctuous  than  the  orfl- 
nary  sap  of  the  tree ;  both  by  the  benr,  n  liich  x% 
dammy ;  and  by  that  it  contin\ieth  green  winter  one 
summer,  which  the  tree  doth  not. 

557.  This  experiment  of  misseltoe  may  pve  light 
to  other  practices.  Therefore  trial  would  Ik  made 
by  ripping  of  the  Iwugh  of  a  crab-tree  iti  the  baric; 
and  watering  of  the  wound  every  day  with  warm 
water  dunged,  to  sec  if  it  would  bring  forth 
toe,  or  any  such  lilce  thin^.  But  it  were  yet  m( 
likely  to  try  it  with  some  other  watering  or  anoiutinj 
that  were  not  so  natunU  to  the  tree  as  Mater  ts; 
oit  or  bann  of  drink,  etc,  so  they  be  sucli  things 
lull  not  the  bough. 

55S.  It  were  good  to  try,  what  plants  would  pul 
fortli,  if  they  be  forbidden  to  put  forth  their  natural' 
boughs ;  poU  therefore  a  tree,  and  cover  it  some  thick- 
ness u-ith  clay  on  the  top,  and  see  what  il  will  pul 
forth.  I  suppose  it  will  put  forth  roots;  for  so  will 
cion,  being  turned  dotvn  into  clay  :  therefore,  in  thta 
cxpcrirnpnt  also,  the  tree  would  be  dosetlwilh  snme'j 
what  that  is  not  ko  natural  to  the  plant  as  clay  ts* 
Try  it  with  leather,  or  doth,  or  painting,  so  it  Iw  not 
hurtful  to  the  tree.  And  it  is  certain,  that  a  hrak< 
hath  been  known  to  grow  out  of  a  polliu-d. 

559-  A  MAN  may  count  the  prickles  of  trees  to 
a  kind  ofexcresccncp;  for  they  will  never  be  hnugha 
nor  bear  leaves.  The  plantn  that  have  jnickles  ai 
Uioms,  black  and  while;  brier,  rose,  lrmon-trccs» 
crab-trees,  goosel>erry,  Iierberry;  these  have  it  in  the 
bough:  the  plants  that  have  prickles  in  the  loaf  ore, 
hoUy,  juni)>er,  whin>bush,  lliistle;  nettles  also  have 
a  scnall  venomous  prirklr;  so  hath  hnrage,  hitt  haim- 
tew.  The  oatne  must  be  hasty  putting;  forth,  wont 
of  moisture,  and  the  doteness  of  the  bark  ;  for  the 
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haste  of  the  spirit  to  put  forth,  and  the  want  of  nou- 
rishment to  put  forth  a  bough,  and  the  closeness  of 
the  bark,  cause  prickles  in  boughs;  and  there{<»e  they 
are  ever  like  a  pyramis,  for  that  the  moisture  spend-  . 
etb  after  a  little  putting  fcnth.  And  fix  prickles  in 
leavett,  they  come  also  of  putting  forth  more  juice 
into  the  leaf  that  can  spread  in  the  leaf  smooth,  and 
therefore  the  leaves  otherwise  are  rough,  as  borage  and 
settles  are.  As  for  the  leares  of  holly,  they  are 
smooth,  but  never  plain,  but  as  it  were  with  folds, 
for  the  same  cause. 

560.  There  be  also  plants,  that  though  they  have 
no  prickles,  yet  they  have  a  kind  of  downy  or  velvet 
rind  upon  their  leaves ;  as  rose-campion,  stock-^y- 
flowers,  colt's-foot ;  which  down  or  nap  cometh  of 
a  subtil  spirit,  in  a  soft  or  fat  substance.  For  it  is 
certain,  that  both  stock-gilly-flowers  and  rose-cam- 
pions, stamped,  have  been  applied  with  success  to 
the  wrists  of  those  that  have  had  tertian  or  quar- 
tan agues ;  and  the  vapour  of  colt's-foot  hath  a 
sanative  virtue  towards  the  lungs ;  and  the  leaf  also 
is  healing  in  surgery. 

561.  Another  kind  of  excrescence  is  an  exuda- 
tion of  plants  joined  with  putrefaction ;  as  we  see  in 
oak-apples,  which  are  found  chiefly  upon  the  leaves 
of  oaks,  and  the  like  upon  willows:  and  country  people 
have  a  kind  of  prediction,  that  if  the  oak-apple  broken 
be  full  of  woims,  it  is  a  sign  of  a  iiestilent  year;  which 
is  a  likely  thing,  because  they  grow  of  corruption, 

563.  There  is  also  upon  sweet,  or  other  brier,  a 
fine  tuft  or  brush  of  moss  of  divers  colours ;  which  if 
you  cut  you  shall  ever  find  foil  of  little  white  worms. 

Experiments  in  consort  touching  the  producing  of 
perfect  plants  uithout  seed. 

563.  It  is  certain,  that  earth  taken  ^ut  of  the  foun- 
dations of  vaults  and  houses,  and  bottoms  of  wells, 
and  then  put  into  pots,  will  put  forth  sundry  kinds  of 
herbs :  but  some  time  is  required  for  the  germination: 
for  if  it  be  taken  but  from  a  fathom  deep,  it  will  put 
forth  the  first  year ;  if  much  deeper,  not  till  After  a 
year  or  two. 
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564.  The  nature  of  the  plants  gjowiu;;  out  of 
earth  so  taken  up.  doth  follow  the  nature  of  thf  mold 
itself;  as  if  the  mold  be  soft  and  fine,  it  pult4>tli  rurth 
soft  herbs;  as  grass,  plantain,  and  tlie  like;  if  Uie 
earth  be  hjirder  and  coarser,  it  puttcth  forth  herljs 
more  rough,  as  thistles  Ars,  etc. 

603.  It  is  common  experience,  that  where  aDejri 
ore  dose  gravelled,  the  caitli  piitteth  forth  the  &st 
year  knot  grass,  and  after  spire  grasj<.  The  causeJ^J 
for  that  the  hard  gravel  or  i}ehble  at  the  first  lajlim 
nill  not  suffer  the  grass  to  come  forth  uprig'ht*  but 
turnethit  to  find  his  way  where  it  can;  hut  ni>er  that 
the  earth  is  somewhat  loosened  at  the  top,  the  ordi- 
nary grass  cometli  up. 

566.  It  is  repoi'ted,  that  earth  being  taken  out  of 
shady  and  watery  woods  some  depth,  and  potted. 
will  put  forth  herbs  of  a  fat  and  Juicy  substance;  as 
penny-wort,  purslane,  housleek,  penny-royal,  etc, 

567.  Thk  water  also  doth  send  forth  plants  tbat^ 
have  no  roots  fixed  in  tlie  bottom ;  but  they  are 
pericct  plants,   being  almost  but  leaves,    and  t 

ismullones;  such  is  that  we  call  duck-weed,  which 

[}uth  a  leaf  no  bigger  than  a  tliyuie  leaf,  but  of  a 

»fi-e>lier  giecn,  and  jmlteth  forth  a  LJttle  string  into  the 
water  fai-  fi'om  the  bottom.  As  for  the  water  lily,  it 
hath  a  root  in  the  ground ;  and  so  have  a  number  of 
other  hei-bs  iJial  grow  in  ponds, 

5U8.  It  is  ivported  by  some  of  the  ancients;,  and 
some  modem  testimony  likewise,  that  there  be  fcome 
plaul^  that  grow  upon  llie  top  of  the  sea,  being  snp- 
p(isi*U  to  gruw  of  some  concretion  of  slime  from  the 
water,    wbeix^  the  sun  beateth  hot,  and.  where  the 

tsea  stirretli  little.  As  for  rUga  inartna^  sea  weed, 
awd  er^ngium,  sea  thistle,  both  havt;  roots;  but  the 

[sea  weed  under  the  water,  the  sea  thistle  but  upon 

k^llie  sliore. 

569-  Till:  ancients  have  no(e<l,  that  tliere  arc  some 

I  herbs  that  grow  out  of  snow  laid  up  close  together 
bnd  putriOed,  and  thnt  they  are  all  bitter ;  and  they 
lianic  one  Rijceially,  //owitf-r,  which  we  call  moth-mul- 

^Itiu.     It  u  certain*  that  worms  are  found  io  snow 
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commonly,  like  oanh-worms ;  and  ihcrefure  it  U  uot 
utilikf,  that  it  may  likewise  put  I'ortli  plants. 

o7U.  'J'lii:  ancients  liavc  affirmed,  that  thei-e  are 
»ouie  herbs  that  grun*  out  of  sloue ;  which  may  be, 
for  Llitit  it  ix,  txrtaiu  that  toads  have  been  fuund  in  the 
iiiiddle  uf  a  tree-stoiie.  We  see  also  that  flints,  lying 
above  ground,  gather  moss:  aud  waU-flowers,  and 
aoine  ollit-r  flowers,  grow  ujion  «'alls ;  hut  whether 
U|>uu  the  iiiaiti  brick  ur  stuue,  or  whither  out  of  the 
Lime  ur  chlukSf  is  not  nell  observed :  for  elders  and 
allies  have  been  set-u  tii  ^rtiw  out  of  steeples;  but 
tljey  inaiiiiesUy  gruw  out  of  clefts ;  iiLsomudi  as  when 
they  grqw  big,  they  will  duyoln  the  stone.  And  be- 
sides, it  is  doubtful  whether  the  muitar  itself  putteth 
it  Ibrtli,  or  « hpth(-r  some  seeds  lie  not  let  fall  by 
birds.  There  be  likewise  rock-tierbs  ;  but  I  suppose 
those  are  where  tlierc  is  some  mold  or  earth.  It  hath 
likewise  been  found,  that  great  trees  growing  upon 
quarries  have  put  duwu  their  root  into  tlie  stone. 

571.  Is  some  niiiic.s  in  Gennany,  as  Ls  reported, 
lliere  grow  in  the  Ixiltnin  vegetables;  and  the  work- 
folks  use  to  say  they  have  magical  virtue,  and  will 
not  suffer  men  to  gather  them. 

572.  The  sea  sands  seldom  bear  plants.  Whereof 
the  cause  is  yielded  by  some  of  the  ancients,  fur  that 
the  sun  exhaJelh  the  moistm-e  before  it  eau  incorpo- 
rate with  the  earth,  and  yield  a  nourishment  for  tlie 
plant.  And  it  is  affirmed  also  tliat  sand  hath  always 
its  root  in  clay ;  and  that  there  be  no  veins  of  sand 
auy  gi^at  depth  within  the  earth. 

573.  It  is  certain,  that  some  plants  put  forth  for 
a  time  of  their  own  store,  without  any  nourishment 
from  earth,  watcj',  stone,  stc.  of  which  vide  the  ex- 
periment S9> 

JEj:periments  in  consort  touching  foreign  plants. 

574.  It  is  reported,  that  earth  that  was  brought 
out  of  the  Indies  and  other  remote  countries  for  bal- 
last of  ships,  cast  upoq  some  grounds  In  Italy,  did 
put  forth  foreign  herbs,  to  us  in  Europe  not  known; 
and,  that  which  is  more,  that  of  tbdr  roots,  burks, 

VOL.  1.  r  r 


43; 


I9S      ^i^^^F      Natural  Ilistorp.  [Cent.  VI. 

RTid  seeds,  contused  leather,  and  mingled  vriih  other 
jCArth,  and  well  walfit-d  with  warm  water,  there  came 
[^rth  herbs  nHith  like  the  other. 

575.  Plants  brought  out  of  hot  countries  will  en- 
[deavour  to  put  forth  at  the  same  time  that  they  usuBUf 
|.do  in  their  own  dimatc ;  and  therefore  to  preserve 
[them,  there  is  no  more  required,  than  to  keep  them 
'  irnm  the  injury  of  putting  hack  by  cold.  It  is  reported 
I  also,  that  gr»in  uut  of  the  hotter  countries  transJaied 
[into  the  colder,  will  be  more  forward  than  the  ordi- 
[unry  grain  of  the  cold  country.     It  is  likely  that  this 

will  prove  better  in  ^ains  than  in  trees,  for  that  graim 
arc  but  annual,  and  so  the  virtue  of  the  seed  is  not 
.worn  out;  whereas  in  a  ti-ee  it  is  embased  bjr  the 
ground  to  which  it  is  removed. 

576.  AfANY  plants  which  (frow  in  the  hotter  coim- 
tries,  being  set  in  the  colder,  will  nevertheless,  eren 
in  those  cold  countiies,  being  sown  of  seeds  late  in 
the  spring,  come  up  and  abide  moft  part  of  the  sum- 
iner;  as  we  find  it  in  orange  and  lemon  seeds,  etc. 
the  seeds  wiiereof  sown  in  the  end  of  April  will  bring 
forth  excellent  sallads.  mingled  with  other  lierfaa. 
And  I  doubt  not,  but  the  seeds  of  clove-trees,   and 

[,j)eppt'r  seeds,  etc.  if  they  f:ou]d  come  hitlier  gz«eQ 
ic-nmigh  to  be  sown,  would  do  the  like. 

Experiments  in  consort  touching  the  seasons  in 
which  plants  come  forth. 

577-  Therk  he  some  flowers,,  blossoms.  pfi-aJn*,  and 
fruits,  which  cmiie  more  early,  and  others  which 
come  more  late  in  tlie  year.  The  flowers  that  coinc 
early  with  us  are  primroyes,  vi<ilets,  anemonies,  wa- 
ter-dailadiUies,  crocus  vemtts,  mid  some  early  tulips. 
And  they  arc  all  cold  plants;  wliieh  tlierefoie,  as  ft 
should  seem,  have  a  quicker  perception  of  the  heat  of 
the  sun  increasing;  than  the  hot  herbs  have ;  as  a  c<rfd 
hand  will  sooner  And  a  little  warmth  than  an  hot. 
And  those  that  come  next  after,  are  wall-flowers, cow- 
«lipR.  hyccinth^,  ro^eraarj-  flowers,  etc.  and  alter  them 
pinks,  roses,  flower-de-luces,  etc.  and  the  Utest  are 
^gilly-flowers,  holyoaks,  larksfoot,  etc.    The  eaili«tt 
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Uonoms  are  the  blossoms  of  peaches,  alnionds,  corac- 
Uin^  mezerions,  ttc.  and  they  are  of  atich  trees  as 
liave  much  moisture,  either  watery  or  oily.  And 
thei'efiA^  crocus  ventus  also,  bein;;  an  herb  thai  hath 
an  oily  juiee,  putteth  forth  early  ;  for  those  ^o  find 
tlie  sun  sooner  than  the  drier  trees.  The  grains  are, 
iirst  rye  and  wheat  j  tlicn  oats  and  barley  ;  then  peas 
and  beans.  For  though  green  |)eaa  and  beans  be 
eaten  sooner,  yet  the  dry  ones  thai  are  used  for  horse- 
meat,  oi'e  ripe  last ;  and  it  seetneth  that  the  fatter 
grain  cometh  first.  The  earliest  fruits  ore  struwlKT- 
ries,  cherries,  gooseberiies,  currants;  and  after  them 
early  apples,  early  pears,  aprirots,  rasps ;  and  after 
theni,  damascenes,  and  most  kind  of  plum::,  peaches, 
etc.  and  tlic  latest  are  apples,  wardens,  graj)es,  nut^ 
quinces,  almonds,  sloes,  brier-benies,  hips,  medlars, 
aerrica,  comeliaos,  etc. 

678.  It  is  to  be  noted,  that,  commonly,  trees  that 
ripen  latest,  blossom  soonest;  as  peaches,  cornelians, 
(does,  almonds,  etc.  and  it  aeemeth  to  be  a  work  of 
(KDvidence  that  they  blossom  so  flOL>n ;  for  othei'U'isc 
they  could  not  have  the  sun  long  enough  to  rij)en. 

579*  There  be  Iruits,  Iwt  rarely,  that  come  twice 
a  year;  as  some  pears,  strawberries,  etc.  And  it 
seemcth  they  are  such-  as  abound  with  nourishment ; 
whereby  after  one  period,  before  the  sun  waxcth  too 
weak,  they  can  endure  another.  The  ridet  also, 
nmnngst  flowers,  comoth  twice  a  year,  especially  the 
dotdile  white ;  and  that  also  is  a  plant  full  of  miusture. 
Uows  come  twice,  but  it  is  not  without  rutting,  as 
jiatb  been  formerly  said. 

580.  IM  Muscovy,  though  the  com  come  not  up 
till  late  spring,  yet  their  harvest  is  as  early  as  ours. 
The  cause  is,  for  that  the  strength  of  the  gi'ound  is 
kept  in  with  the  snow ;  and  wc  see  with  us,  that  if 
it  be  a  long  winter,  it  is  commonly  a  more  plentiful 
year ;  and  after  those  kind  of  winters  likewise,  the 
flowers  and  com,  which  are  earlier  and  later,  do  come 
commonly  at  once,  and  at  the  same  time ;  which 
truubleUi  the  husiiandman  many  times  ;  for  you  shall 
have  red  roses  and  damask  roses  come  tc^ether ;  and 
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Itkcnise  the  harvest  of  wheat  and  barley.  Hut  thb 
Imppcncth  ever,  for  that  the  earlier  stuyeth  for  the 
later;  and  not  that  the  later  t-ometh  sooner. 

581.  There  be  divei-s  fruit  trees  in  the  hot  coun* 
tries,  wl)ich  have  blossoms,  and  ynun^  fruit,  and  ripe 
iruil,  oluiust  all  the  year,  sncx'eeding  one  another.  And 
it  is  said  the  orange  hath  the  like  with  us,  for  a  greaf 
pnrt  of  summer;  and  so  also  hath  the  G^.  Ami  do 
doubt  the  natural  motion  of  plants  is  to  have  so;  biK 
that  either  they  want  juice  to  spend;  or  tlicy  meet 
with  the  cold  of  the  winter :  and  therefore  this  circle 
of  ripening  cannot  be  but  in  succulent  plants,  and  ho( 
countries. 

582.  Some  herbs  arc  but  annual,  and  die.  root  and 
cU,  once  a  year ;  as  bora^.  lettuce,  cucumber*,  musk- 
melons,  basil,  tobacco,  nmstard-sced,  and  ail  kinds  of 
corn :  some  contiime  niany  years ;  as  hyssop,  ger- 
mander, lavender,  fennel,  etc.  The  cause  of  the  dy- 
in^  is  double ;  the  tirst  is,  the  tenderness  and  weakness 
of  the  seed,  which  inaketh  the  period  in  a  small  time; 
as  it  is  in  borage,  lettuce,  cucumbers,  corn,  etc.  and 
therefore  none  of  tliesc  arc  hot.  The  other  cause  is, 
for  that  some  lierbs  can  worse  endure  cold  ;  as  ba^ 
toliacco,  mustard-seed.  And  these  have  nil  much 
licat. 

Experiments  in  consort  touching  ike  lasting  ofhtrbt 

and  trees. 
-  583.  The  lasting  of  plants  is  most  in  those  that  are 
Ini^cst  of  body ;  as  oaks,  elm,  chestnut,  the  loat-tree, 
etc.  and  this  bnUIetb  in  trees ;  but  in  herljs  it  is  often 
contrary :  for  Iwrage,  colewort,  pompions,  which  arc 
herbs  of  the  largest  si7.e,  ore  of  small  durance ;  where- 
as hyssop,  winter-savoury,  germander,  thyrae,  wge, 
will  last  long.  The  cause  is,  for  that  trees  Isft  a& 
cording  to  the  strength  and  quantity  of  their  sop  and 
juice;  Iieing  well  munited  by  their  Iwrfc  igninst  the 
injuries  of  tlie  air:  but  herbs  draw  a  weak  juice,  and 
have  a  soft  stalk ;  and  therefore  those  amongst  them 
which  last  longest,  arc  herbs  of  strong  suicU,  and  with 
a  sticky  stalk. 
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584.  Trees  that  bear  mast,,  and  nut!,  are  com* 
monly  more  lasting  than  those  tliat  btar  fruits ;  espe- 
cially the  inoister  fruits  :  as  oaks,  beeches,  rhestnuts, 
waluuls,  almonds,  pine  trecs^  etc.  last  Iouu;ei'  than 
apples,  pears,  plums,  etc.  The  cause  is  the  fatness 
and  oilinetts  of  the  sap;  which  ever  wastcth  less  than 
the  more  watery. 

585.  Trees  that  bring  forth  their  leaves  late  iu  the 
year,  and  cast  tlieni  likeivise  late,  are  more  lasting 
than  those  thai  sprout  tlieir  leaves  early,  oi-  shed  them 
betimes.  Tlie  cause  Is,  for  that  the  late  coming 
forth  sheweth  a  moisture  more  fixed ;  and  the  other 
more  loose,  and  more  easily  resolved.  And  the  same 
cause  is,  that  wild  trees  last  longer  than  ^jarden  trees ; 
and  in  the  same  kind,  those  whose  fruit  is  acid,  more 
than  those  whose  fruit  is  sweet. 

586.  Nothinjr  procureth  the  lasting  of  trees,  bushes, 
and  herbs,  so  much  as  often  ctittinp  :  for  every  cutting 
causeth  a  renovation  of  the  juice  of  the  plant ;  that 
it  neither  goeth  so  far,  nor  riseth  so  faintly,  as  when 
the  plant  is  hot  cut ;  in?nmuch  a.s  annual  plant?,  if  you 
cut  them  seasonably,  and  will  spare  the  use  of  them, 
and  Kufier  them  to  come  up  still  young,  will  last  more 
years  than  one,  as  hath  Iteen  piu-tly  toucheil ;  such  as 
is  lettuce,  purslane,  tucumlKT,  and  the  like.  And  for 
great  trees,  we  see  almost  all  overgrown  trees  in 
chuixh -yards,  or  near  ancient  buildint^,  and  the  like, 
are  pollards,  or  dottards,  and  not  ti'ces  ut  their  full 
height. 

587.  Some  experiment  would  he  made,  how  by  art 
to  make  plants  mure  lasting  tlimi  their  ordinary  pe- 
riod ;  as  to  make  a  stalk  of  wheat,  etc.  last  a  whc^ 
year.  You  must  ever  pi-esuppuse,  tliat  you  handle  it 
so  as  the  winter  kiUeth  it  not ;  for  we  speak  only  of 
prolonging  the  natural  period,  i  conceive  that  the 
rule  will  hold,  that  whatsoever  makelh  the  heH>  come 
later  than  at  its  time,  will  make  il  last  longer  time  :  it 
were  good  to  try  it  in  a  stalk  of  wheat,  etc  set'in  the 
shade,  and  encompassed  with  a  case  of  wood,  not 
touching  the  straw,  to  keep  out  open  .air. 

As  for  the  preservation  of  fruits  and  plants,  a^  well 
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upon  the  tree  or  static,  as  gathei-ed,  we  shall  handle  it 
Under  the  title  of  conseiTation  of  bodies. 

JE^erimeiUs  in  consort  touching  the  severai  Jigures 
of  plants. 

588.  The  particular  ligures  of  planbi  we  leare  to 
Ihoir  descriptions ;  but  some  few  things  in  general 
we  will  observe.  Trees  and  heibs,  in  the  growing 
forth  of  their  houghs  and  branches,  arc  not  figured, 
•nd  keep  no  order.     The  cause  is.  for  that    tlie  sap 

[lieiiig  restrained  in  the  rind  and  hark,  breaketb    not 
[ibrtli  at  all,  »s  in  the  bodies  of  trees,  and  stalks  of 
'lierks  till  t]i(f)  iK'gin  to  branch  ;  and  then  wlieii  Uie]r 
llnake  an  crui>ti(m,  they  break  forth  casually p  wben 
[iliey  find  l)cst  way  in  the  bark  or  rind.     It  is  tnir, 
Itliat  some  trees  are  more  scattered  in  their  botigbs ; 
fas  salloW'trces,  warden-trees,  qnince-tives  medUr- 
I  trees,  lemon-trees,  etc.  some  ore  mnre  in  the  Ibnn  of  a 
Ipymmis,  and  come  alinast  to  todd;  as  the  pear-tree^ 
[which  the  critics  will  have  to  borrow  his  name  of  vi^ 
[fire,  oi'jmgc-trecs  fir-trt'C5,  servicc-troes,  liinc-lrccs» 
[tf/c.  and  some  arc  more  spread  and  brood ;  as  beeches, 
lomheam,   ttc.  the  rest  arc  more  indiflfercnt.     The 
cause  of  scattering  the  boughs,  is  the  liasty  brealdog 
forth  of  the  sap ;  and  therefore  those  trees  rise  not  ia 
a  body  of  any  height,  but  branch  near  the  grotuxl. 
The  cause  of  the  pyramis  is  the  keeping  in  of  the  sap 
long^  before  it  branch  ;  and  the  spending  of  it,  when 
[,St  beginneth  to  branch,  by  equal  d{^;rccs.    The  spread- 
ing is  caused  by  the  carrying  up  of  the  sap  p1t;nlirully 
without  exptince ;  and  then  putting  it  forth  5j)cedily 
and  at  once. 

589.  Thert:  he  divers  herbs,  but  no  tree*,  that  may 
be  said  to  have  some  kind  of  order  in  the  putting 
forth  of  their  leaves :  for  they  have  joints  or  knuckles, 
as  it  w  en'  stijps  in  their  gi'rmination ;  as  have  gilly- 
llowcrs,  pinks,  fenm'l,  curn,  roods,  nnd  canes.  'Vhc 
cause  w  hereof  is,  for  that  the  sap  asccndetli  unequallj, 
and  doth,  os  it  were,  tire  nnd  stop  by  the  way.  And 
it  secmoth  they  have  some  clo<onras  and  hiinlncK.s  in 
their  stalk,  which  hindereth  the  sap  from  going 
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a  knot,  and  so  is  more 
urged  to  put  tbrtli.  And  therefore  they  aje  most  of 
them  hollow  wlu-n  the  stalk  is  dry,  as  fennel-sUlk, 
stubble,  and  canes. 

590.  FLowERa  have  all  exijuisite  figures  ;  ajitl  tite 
flower  uuDibcrs  are  chiefly  five,  and  four ;  as  in  prim- 
roses, brier  roses,  single  uiusk  roses,  single  pinks,  and 
gilly.flowers,  etc.  whicli  have  five  leaves :  lilies,  flower- 
de-Iuces,  boi'age,  bugloss,  ttc.  wliich  have  four  leaves. 
But  some  put  furtli  leaves  not  numbered ;  but  they 
are  ever  small  ones  ;  as  raarygi)lds,  trefoils,  etc.  We  see 
also,  that  tiie  sockets  and  supportei-s  of  flowers  are 
figured ;  as  iu  Uie  five  bretiiren  of  the  rose,  sockets  of 
gilly-flowei's  etc.  Leaves  also  are  all  figured ;  some 
round ;  some  long ;  none  square  ;  and  many  jagged  oa 
the  sides ;  which  leaves  uf  flowers  seldom  arc.  For  I 
account  the  jagging  of  piuks  and  gilly -flowers,  to  be 
like  the  ine{(uality  of  oak  leaves,  or  vine  leaves,  or 
the  Uke :  but  they  seldom  or  never  have  any  small 
pui-ls. 

Experlmeitts  in  consort  touching  some  principal  dif' 
ferences  in  plants. 

591.  Of  plants,  some  fen*  put  forth  their  blossoms 
before  their  leaves ;  as  olmunds,  peaches,  conieUans, 
black  thorn,  etc  but  most  put  furth  some  leaves  be- 
fore their  blossoms ;  as  apples,  pears,  plums,  cherries, 
ivliitc  thorn,  etc.  The  cause  is,  for  tbat  those  that  put 
forth  their  blossoms  first,  have  either  an  acute  and 
sharp  8j>trit,  and  therefore  commonly  they  all  put  forth 
early  in  tbc  spring,  and  ripen  very  late;  as  most  of 
the  particulars  before  mentioned,  or  else  an  oily  juice, 
wliich  is  aptcr  to  put  out  flowcr-s  than  leaves.  ^ 

HQ'J,.  Of  plants,  some  are  green  all  winter ;  othtrs  ^M 

tcmi   (heir   leaves.      Tliere   are  gtt^n   all   winter,  ^H 

holly,  ivy,  box,  fir,  yew,  cypress.  junii>er,  bays,  rose-  ^H 

nuu-y.  etc.     TIte  cause  of  the  )iolding  green,  is  the  ^M 


close  and  compact  sultstauce  of  their  leaves,  and  the 
pedicles  of  them.  And  the  cause  of  that  again  is 
either  Uie  tuugh  and  viscous  juice  of  the  plant,  or  tlie 
sitrength  and  heat  thereof     Of  the  fii'st  sort  is  holly  ', 
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which  is  of  so  viscous  a  juice,  as  they  make  birdlifDe 
LOf  the  hark  of  it.  The  stalk  of  ivy  is  tou^fh.  and  not 
file,  as  we  see  in  other  s.maU  twips  dry.  Kir 
rieldcth  [litcli.  Box  is  a  fast  and  lieavy  wood,  as  w« 
[see  it  in  bowls.  Yew  is  a  strong  ami  tnug^li  wood,  ss 
nie  see  it  in  bows.  Of  the  second  sort  is  Jumper, 
tirbich  is  a  wood  ndorote;  and  mnkcth  a  hot  fire, 
ivs  is  likewise  n  hot  and  nromatical  wood  ;  and  so 
[ifi  rosemary  for  a  shrub.  As  for  the  leaves,  tfadr 
[iflensily  appeareth,  in  that  either  they  are  smooth  and 
Bhinin^>  as  in  bays,  holly,  \yy,  box,  etc.  or  in  that 
[tliey  are  hard  and  spiry,  as  in  the  rest.  And  trial 
rould  be  made  of  ffrattin^  of  rosemary,  and  hays,  and 
)X,  upon  a  holly -stock  ;  because  they  are  plants  that 
[tome  all  winter.  It  were  jjood  lo  trj-  it  also  with 
l^ofts  of  other  trees,  either  froit  tR'es,  or  wild  trees: 
sec  whether  they  will  not  yield  their  fruit,  or  hear 
leir  leaves  later  and  lon^r  in  the  winter;  be<:ause 
le  sap  oi  the  holly  puttcth  forth  most  in  the  winter. 
pt  may  be  also  a  mczerion-ti^ee,  grafted  upon  a  bolty, 
[vill  prove  both  an  earlier  and  a  p-eater  tree. 

593.  There  be  some  plants  that  bear  no  flower, 
^nd  yet  beai-  fruit :  there  be  some  that  I>ear  flowers 

tnd  jfio  fniit :  there  \x  some  that  bear  neither  flowers 
lor  fruit.  Most  of  tlie  great  timber  trees,  as  oaks, 
>ches,  etc.  bear  no  apparent  flowers ;  »oine  few 
'likewise  of  the  fruit  ti*ees  ;  as  Aiidheri^,  walnut,  etc. 
fmdsomeshrubs,  as  juniper,  holly,  etc.  bear  no  flowers. 
Divers  berbs  also  bear  seeds,  which  is  as  the  tnnt, 
and  yet  bear  no  flowers ;  as  purslane,  etc.  Those  that 
bear  flowers  and  no  fruit  arc  lew ;  as  the  duuhlc  cherrjr, 
the  sallow,  etc.  But  for  the  cherry,  it  is  duublful 
^whether  it  be  not  by  art  or  culture ;  for  if  it  be  by 
t,  then  trial  would  he  made,  whether  apple,  and 
ther  fniifs  blossoms,  may  not  be  doubled,  llierv  are 
>me  few  that  bear  neither  fruit  nor  flower ;  as  the 
elm,  the  poplars,  box,  brakes,  etc. 

594.  Tiii!:uEbe  some  plants  that  shoot  still  upwards, 
and  can  support  t.hemselves ;  as  the  g^rcatest  pari  of 
trees  and  plants :  thtro  be  some  other  that  creep 
nlong  the  ground ;  or  wind  about  other  trees  or 
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and  cannot  support  tliemselres ;  as  vinefi,  ivy,  brier, 
briony,  woodbines,  hops,  climatis,  camonuJe,  etc.  The 
cause  ]<>,  as  hath  been  partly  touched,  for  ihat  all 
plants  naturally  move  upwanls ;  hut  if  the  sup  put 
up  tno  fnst,  it  maketh  a  blender  stalk,  which  wtll  nut 
support  the  weight :  and  therefore  these  latter  sort 
are  all  sn  ill  and  hasty  comers. 

E.rp€riment$  i«  consort  touching  all  manner  of  com' 
jKtstSt  and  helps  of  ground. 

59J.  TUE  lirst  and  most  ordinary  help  is  stercora- 
tioii.  The  shet'ps  dunsf  is  one  of  the  best ;  and  next 
tlic  flung  of  kine :  and  tlurdly,  that  of  horses,  which 
is  held  to  be  somewhat  too  hot  unless  it  be  mingled. 
That  of  pigeons  for  a  garden,  nr  a  snmll  quantity  of 
ground,  cxcelleth.  The  ordering  of  dung  is,  if  the 
ground  lx>  arable,  to  spread  it  immediately  t)efore 
the  ploughing  and  sowing;  and  so  to  plough  it  in: 
for  if  you  sj)read  it  h)ng  before,  the  sun  will  draw 
out  much  of  the  fatness  of  the  dung :  if  the  ground 
be  grazing  ground,  to  spread  it  somewhat  late  towards 
winter ;  that  the  sun  may  have  the  loss  power  to  dry 
it  up.  As  ibr  special  composts  for  gardens,  as  a  hot 
bed.  €tc.  we  haxx-  handled  them  bofoi-e. 

596.  The  second  kind  of  comport  \%,  the  spreading 
of  divers  kinds  of  earths;  as  marie,  chalk,  sea  sand, 
earth  upon  eartl),  pond  earth ;  and  the  mixtures  of 
them.  Marie  is  thought  to  be  the  best,  as  having 
most  fatness;  and  not  heating  the  ground  too  much. 
The  next  i:^  sea  sand,  which  no  duubt  obtuincth  a 
special  virtue  by  the  salt :  fnr  salt  is  the  fust  mdi- 
mentof  hfe.  Chalk  over-heatetli  the  gi'ound  a  little; 
and  therefore  is  lK*st  upon  rohl  day  grounds,  ov  moist 
gmunds :  but  I  heard  a  great  husband  >ivy  that  it 
was  a  common  error,  to  think  that  chalk  helpeth 
arable  grounds,  but  hcl|>eth  not  gra/Ang  grounds ; 
whei-eas  indeed  it  htlpcth  grass  as  w ell  as  coj ti :  hut 
that  whici)  breedeth  the  ernir  is,  because  after  the 
chalking  of  tlin  ground  thr-y  wear  it  out  with  many 
crops  without  rest;  and  tlicn  iiideetl  afterwaitls  it 
will  bear  little  giiiss,  T)Ocausc  the  ground  is  tired  out. 
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It  were  good  to  try  the  lii}'ing'  of  chalk  upon  arahk 
grnun<ts  a  Uttle   while  before    ploughing- ;    and  to 
plou^  it  in  as  they  du  the  dung;  but  then  it  must  be 
jriable  first  by  rain  or  lyin^.     As  for  earth,  it  cona- 
posteth  itself;  for  I  knew  a  f^at  garden  that  had  a 
field,  in  a  manner,  poured  upon  it ;  and  it  did  bear 
fruit  excellently  the  first  year  of  the  plantinj^  :  for  the 
surface  of  ihe  earth  is  ever  the  fruitfuUest.    And  earth 
so  prepare*'  hath  a  double  mrfacc.     But  it  is  true,  as 
]  conceive,  that  «iicli  earth  a^  hath  salt-petre  bred  in  iU 
if  you  can  procure  it  without  too  much  charge,  doth 
[excel.     The  way  to  ha««ten  the  breedinp;  of  s^t-petn^ 
is  to  forbid  the  sun.  and  the  f^rowth  of  vc^petmblM 
I  And  therefore  if  you  mnkc  a  large  hovelt  thatched, 
,<n'er  aomc  quantity  of  i^round  ;  nuVf  if  you    do  but 
'plank  the  ground  over,  it  will  breed  salt-petre.     As 
llbr  pond  earth,  or  river  earth,  it  is  a  very  good  com- 
L^KKt ;  espetiolly  if  the  pond  have  been  long  uncloanscd, 
I  and  so  thL*  water  be  ncFt  too  hungry :  and  I  juHgc  it 
!  will  lie  yet  letter  if  there  I>e  some  mixture  of  chalk. 
597-  Thk  thii^  heJp  of  gnmnd  is,  by  some  other 
substanrcs  that  have  a  virtue  to  make  grmmd  fertile, 
though  they  be  not  merely  earth  ;  wherein  ashes  ex- 
■  eel;  insomuch  as  the  countries  about  jf Ann  and  Vcsu- 
ythis  have  a  kind  of  amends  made  them, for  the  mischief 
f<he  irruptions  many  times  do.  by  the  exceedingf  6rui(> 
[ihlness  of  the  soil,  caused  by  the  ashes  scattered  almut. 
>t  also,  though  thin  spread  in  a  field  or  garden,  is 
tried  to  l)e  a  very  good  compost.  For  salt,  it  is  too  oos^ 
ly;  but  It  is  tried,  that  mingled  uith  seed-corn,  and 
sown  together,  it  doth  gtXKl ;  and  I  am  of  opuiioo, 
that  chalk  in  powder,  mingled  with  seed-corn,  would 
[ido  good  ;  perhaps;  as  much  as  chalking  the  ground  all 
>ver.     As  for  the  stetping  of  thesoed^  iu  sevend  niix- 
ires  with  water  to  give  them  vigour,  or  uatoing' 
^ICrounds   with   com|K>st-watei*,   we  have  spoken    of 
Item  before. 

598.  Tfe  fourth  help  of  grotmd  is,  the  suflering  of 

regetnbles  to  die  into  the  ground,  and  so  to  fiiltfn  it ; 

IS  the  stubble  of  com,  es]XM3ally  peas.     Braki-M  cast 

vjwn  the  ground  in  the  beginning  of  winter,  will  make 
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it  very  fruitftU.  It  were  good  also  to  trr  whether 
leaves  of  trees  swept  together,  with  «onic  chalk  and 
dung^  mtxrd,  to  give  them  more  heart,  would  not  make 
a  good  compost :  for  there  is  nothing^  lost  so  much  ss 
leaves  of  tree^  ;  and  aa  tliey  lie  scattered,  and  ^vith- 
out  mixture,  they  ruther  make  the  ground  sour  than 
otherwise. 

599-  Tii£  filth  help  of  ground  i%  heat  and  warmth. 
It  hath  bet'n  ancientJjr  practised  to  burn  heathy  ond 
ling,  and  sedge,  with  the  vantage  of  the  wind,  upon 
the  ground.  We  sec  that  warmth  of  wnlk  and  inclo- 
surcs  mendeth  ground :  we  see  also,  that  lying  oi)en 
to  the  south  mendeth  ground :  we  see  again,  that  the 
foldings  of  sheep  help  ground,  as  well  by  their  warmth 
ns  by  their  comjwst :  and  it  may  be  doubted,  whether 
the  covering  of  the  ground  with  brakes  in  the  be- 
ginning of  the  winter,  whereof  we  spake  in  tlie  last 
experiment,  hclpetb  it  not,  by  i-easonof  the  wannth. 
Nay,  some  very  good  hu;sbands  do  suspect,  that  the 
gathering  up  of  flints  in  flinty  ground,  and  laying  them 
on  heaps,  which  is  mucli  u>ed,  is  no  good  husbandr}*, 
for  that  they  would  keep  the  groimd  warm. 

600.  The  sixth  help  of  ground  is  by  watering  and 
irrigation  ;  which  is  in  two  manners ;  the  one  by  let- 
ting in  and  shutting  out  waters  at  seasonable  times: 
for  water  at  some  seasons,  and  with  reasonable  stay, 
doth  good ;  but  at  some  other  seasons,  and  with  loo 
long  stay,  doth  hurt :  and  this  ser^eth  only  for  mea- 
dows which  are  along  some  river.  The  other  way  is, 
to  bring  water  from  some  lianging  grounds,  where 
there  are  springs,  into  the  lower  grounds,  canying  it 
in  some  long  furrows ;  and  from  thosa  furrows,  draw- 
ing it  traverse  to  spread  the  water.  And  this  mnkcth 
on  excellent  im])rovemcnt,  both  for  corn  and  jjiuis.  It 
is  the  richer,  if  those  hanging'  grounds  be  fruitful,  be- 
cause it  nasheth  off  some  of  the  fatness  of  the  earth ; 
hut  how»iever  it  jwofiteth  much.  Generally  where 
there  are  great  overflows  in  fens,  or  the  like,  the 
dmwning  of  them  in  the  winter  maketh  the  summer 
fullou  ing  moie  fruitful :  the  cause  may  be^  for  that  it 
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keepeth  the  ground  warm,  and  nourisheth  it.  But 
the  fen-men  hold,  that  the  sewers  must  be  kept  so  as 
the  water  may  not  stay  too  long  in  the  spring  till  the 
wtieds  and  sedge  be  grown  up ;  for  then  the  ground 
will  be  like  a  wood,  which  keepeth  out  the  sun,  and 
so  continueth  the  wet ;  whereby  it  will  never  graze 
to  purpose  that  year.  Thus  much  for  irrigation.  Bat 
for  avoidances,  and  drainings  of  water,  where  there  is 
too  much,  and  the  helps  of  ground  in  that  kind,  ve 
shall  speak  of  them  in  another  place. 
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Experiments  in  comort  touching  the  affinities  and 
diJJ'ereiices  between  plants  and  inanimate  bodies. 

601.  TUE  differences  between  animate  and  inani- 
raate  bodies,  we  shall  handle  fiiUy  under  the  title  of 
life,  and  living  spirits,  and  powers.  Wc  shall  there- 
lore  make  but  a  biict'  mention  of  thctn  in  this  place. 
The  main  diflerences  are  two.  All  bodies  have  spi- 
nts,  and  pneuiiiatical  parts  within  them;  but  the 
main  ditVurences  btrtwecn  animate  and  inanimate,  ore 
two  :  the  tlrst  is.  tliaC  the  spirits  of  things  animate  are 
ail  continued  with  themselves,  and  are  bi-anched  in 
veins,  and  secret  canals,  as  blood  is :  and  in  living 
creatures,  the  spirits  have  not  only  branches,  but  cer- 
tain cells  or  seats,  where  the  principal  spirits  do  reside, 
and  whereunto  the  rest  do  resort :  but  the  spirits  in 
things  inanimate  are  shut  in,  and  cut  oil'  by  the  tan^- 
hie  parts,  and  are  not  pervious  one  to  another,  as  air 
is  in  snow.  The  second  main  difference  is,  that  the 
spirits  of  animate  bodies  arc  all  in  some  degree,  more 
or  less,  kindled  and  inflamed ;  and  have  a  fine  com- 
mixture of  Hame,  and  an  aerial  substance.  But  ina- 
nimate bodies  have  their  spirits  no  whit  inflamed  or 
kindled.  And  this  difference  consisteth  not  in  the 
heat  or  coolness  of  spirits ;  for  cloves  and  other  spices, 
naptha  and  petroleum,  have  exceeding  hot  spirits, 
hotter  a  great  deal  than  oil,  wax,  or  tallow,  etc.  but 
not  inflamed.  And  when  any  of  those  weak  and 
temperate  bodies  come  to  be  inflamed,  then  they 
gather  a  much  greater  heat  than  others  have  unin- 
flamed,  besides  theu"  light  and  motion,  etc. 

602.  The  differences,  wMch  are  secondary,  and 
proceed  from  these  two  radical  diAerences,  are,  first. 
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plants  ai-e  all  figuratc  and  determinate,  which  inani* 
mate  bodies  are  not ;  for  look  how  far  the  spirit  is  able 
to  spread  aiid  contimie  itself,  so  far  f^tli  tlie  shape 
or  figure,  and  then  is  determined.  Secondly,  plants  | 
do  nourish ;  inanimate  bodies  do  not :  they  have  an  ' 
accretion,  but  no  .alimentation.  Thirdly,  plants  hare  j| 
a  period  of  life,  uhich  inanimate  bodies  have  not. 
Fourthly,  they  have  a  succession  and  propag-ation  of 
their  kind,  ^a  Inch  is  not  in  bodies  inanimate. 

603.  Thk  differences  between  plants,  and  metals  cr 
fossils  besides  tliose  four  1>efor^nicntioned.  for 
I  hold  inanimate,  are  these :  first,  oietals  are 
durable  than  plants :  secondly.  tlM?y  are  more  sobd 
■ttnd  hard:  thinlly,  they  ai-e  wholly  subterrany; 
whereas  plants  ai'e  part  above  earth,  and  part  un{kr 
«arth. 

604.  There  be  very  few  creatures  that  participate 
of  tlie  nature  of  plants  and  metals  both ;  coral  is  one 
of  the  nearest  of  hotii  kinds :  another  is  \-itriol,  Icr 
that  is  aptest  to  sprout  with  moisture. 

605.  Anotukr  special  affinity  is  between  plants 
'«nd  mould  or  putrefaction  :  for  all  putre&ction,  if  it 

dissolve  not  in  orefaction,  will  in  the  end  issue  into 
plants  or  Kving  cn-atiires  bred  of  putn'foction.  I  ac- 
count mo^,  and  mushronms,  and  agaric,  and  other  of 
those  Idndft,  to  Im:  but  moulds  of  the  ground,  waUs^sad 
trees,  and  the  like.  As  for  flesh,  and  fish,  and  plonu 
themselves,  and  a  number  of  other  things,  oiler  a 

I  -mouldiness.  or  rottenness,  or  cormpting.  they  will  fall 
to  breed  wonns.  These  putrefactions,  which  have 
affinity  with  plants,  have  this  difference  from  them  ; 

I  "that  they  have  no  Huccession  or  propagation,  though 
they  nourish,  and  have  a  period  of  lil'e,  and  have  likis- 
wlse  some  figure. 

C06.  I  i.F.FT  once  by  chance  a  citron  cut,  in  a  dose 

[*oom,  for  three  summer  months  that  I  was  afaBCnt; 
and  at  my  return  there  were  gnmu  forth,  mit  of  the 

[■|nth  cut,  tuft-s  of  hairs  un  inch  long,  with  little  Uadc 
heads*  as  if  they  would  liavc  been  some  herb. 
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Experiments  in  consort  touching  the  affinities  and 
differences  of  plants  and  living  creatures,  and 
the  con/iners  and  participles  of  them. 
G07.  'i'HK  affinities  and  differences  between  plants 
and  living  creatures  are  these  that  follow.  The>-  have 
both  of  them  spirits  continued,  and  branched,  and  also 
inllamed.  But  first  in  living  creatures,  the  spirits 
have  a  cell  or  scat,  which  plants  have  not ;  as  was 
also  formerly  said.  And  secoudiy,  the  spirits  of  living 
creatures  hold  more  of  flame  than  the  sjpirits  of  plants 
do.  And  these  two  are  the  radical  diflercnces.  For 
the  aeoondaiy  differences,  they  are  as  follow : — First, 
plants  are  all  fixed  to  the  eurtb,  whereas  all  living 
creatures  are  severed,  and  of  themselves.  Secondly, 
living  creatures  have  local  motion,  plants  tiavc  not. 
Thirdly,  living  creatures  nourish  from  Iheir  up[)er 
parts,  by  the  mouth  chiefly ;  plants  nourish  from  he- 
low,  namely,  from  the  roots.  Fouithly,  plants  have 
their  seed  and  seminal  {tarU  up])erraost;  living  crea- 
tures have  them  lowermost :  and  therefore  it  was  said, 
not  eli^antly  alone,  but  philosophically;  Homo  est 
pianta  inversa ;  Alan  is  like  a  plant  turned  upwards: 
tor  the  root  in  plants  is  as  the  head  in  living  crea- 
turcs.  Fifthly,  living  creatures  have  a  more  exact 
figure  than  plants.  Sixthly,  living  creatures  ba« 
more  diversi^  of  oig-ans  within  their  bodies,  and,  as 
it  were,  inward  figures,  than  plnnts  have.  ScveutlUy, 
living  creatures  have  sense,  which  plants  have  not. 
Eighthly,  living  creatures  have  voluntary  motion, 
which  plants  have  not 

60^.  For  the  difference  of  sexes  in  plants,  they 
are  oflentimes  by  name  distinguished ;  as  male-piony. 
female-piony ;  male-rosemar)*.  female-rustfiuary  ;  he- 
holly,  sbe-hoUy,  etc.  hut  generation  by  cupuUition 
certainly  extendeth  not  to  plants.  The  nearest  ap- 
pwMich  of  it  is  between  the  he-|talm  and  tlio  slie- 
palin,  wiiich.  as  they  report.  If  they  grow  near,  incUne 
the  one  to  the  other ;  insomuch  as,  that  which  is  more 
strange,  tliey  doubt  not  to  import,  that  to  keep  the 
trees  upright  from  bending,  they  tie  ropes  or  liiiei 
from  the  one  to  the  other,  that  the  contact  might  be 
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enjoyed  by  the  contact  oi  a  uiiddle  body.  But  thb 
may  be  fedpicd,  or  at  U-ast  nmpUiii'd.  Nevertheleai 
I  ani  apt  enough  to  think,  that  tliis  »ame  binariuvt 
of  a  stronp;cr  and  a  weaker,  Ukc  unto  moscuUne  and 
feminine,  doth  hold  in  all  livinp;  bodies.  It  is  con- 
founded somctimea ;  as  in  some  creatures  of  putneiac- 
tioD,  wherein  no  marks  of  distinction  appear ;  and  h 
is  doubled  sometimes,  a;^  in  herma]))irodites :  but  gc* 
nerally  there  is  a  decree  of  strength  in  most  specie*. 
609'  The  participles  or  confiners  lietwecti  plantt 
and  living  creatures,  arc  such  chiefly  as  are  fixed,  aixl 
have  no  local  motion  of  remove,  though  they  ha\'e  a 
motion  in  tlieir  parts ;  such  an  arc  oistcrs,  cockles.  Bud 
such  like.  There  is  a  fabulous  narratiuii.  tliat  ia  the 
nortliern  countriestherc  should  be  an  lierbLliat  growetii 
in  the  likeness  of  a  lamb,  and  fcedeth  ujion  the  grass, 
in  such  sort  as  it  wlU  baiv  the  grass  ruund  abtiut.  Hot 
1  sup|H)se  that  the  hgtire  maketh  t)ic  fable  ;  fur  s(s  we 
see,  there  be  bee-flowei"s,  etc.  And  as  for  the  ^^rus, 
it  secineth  the  plant  having  a  greut  stalk  and  tup  doUi 
prey  upon  the  grass  a  good  way  abuut,  by  di-awiog 
the  juice  of  the  earth  from  it. 

Experiments  provmcuous  iouc/thig  piants. 

610.  The  Indian  fig  boweth  its  roots  don-n  so  low 
in  one  year,  as  of  Itseli'  it  taketh  root  again  ;  and  co 
muhipheth  from  root  to  root,  making  of  one  tree  t 
kind  of  wood.  The  cause  is  the  plenty  of  the  sap, 
and  the  softness  of  the  stalk,  which  maketh  thchougb. 
being  over-loaden,  and  not  stiffly  upheld,  weigh  dowo. 
It  hath  leaves  as  broad  as  a  Uttle  target,  but  the  fruit 
no  bigger  than  beans.  The  cause  is.  for  llmt  the 
continual  shade  increa^'th  the  leaves,  and  abateth  ifac 
fruit,  which  nevertheless  is  of  a  plea^nt  taste.  And 
that  no  doubt  b  caused  by  the  suppleness  and  gentle- 
ness of  the  juice  of  that  plant,  being  thai  \ihicfa 
maketh  the  boughs  abo  su  flexible. 

611.  iTtsreportedbyoneoftiieaucients,  that  there 
is  a  certain  Indian  tree,  having  few  but  very  great 
leaves,  three  cubits  long  and  two  broad :  and  that  the 
fruit,  being  of  good  taste,  groweth  out  of  tlic  bark. 
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It  may  he,  there  be  plants  that  pour  out  thp  sap  so 
fast,  as  they  hnvc  no  leisure  either  to  divide  into  many 
leaves,  or  to  put  forth  stalks  to  the  fruit.  With  us, 
trees,  generally,  have  small  Iraves  in  comparison. 
The  fig  hath  the  gi-catest ;  and  next  it  the  vine,  mul- 
berry, and  sycamore;  and  the  least  are  those  of  the 
willow,  birch,  and  thorn.  But  there  he  (bund  hcrbi 
with  far  greater  leaves  than  any  tree ;  as  the  bur, 
gouixl,  cucumber,  and  colcwort  The  cause  is,  like 
to  that  of  the  Indian  fig,  the  hasty  and  plentiful  put- 
ting forth  of  the  sap. 

612.  Thi:ke  be  three  things  in  use  for  sweetness; 
sugar,  honey,  manna.  For  sugar,  to  the  ancients  it 
was  scarce  known,  and  little  used.  It  is  found  in 
canes  :  Qutrify  whether  to  the  fii-st  knuckle,  or  further 
up  ?  And  whether  the  very  bark  of  the  cane  itsdi'do 
yield  sugar,  or  no  ?  For  honey,  the  bee  maketh  it. 
or  gathereth  it :  but  I  have  heard  from  one  that  was 
iadustriuus  iu  husbandry,  that  the  labour  of  the  bee 
is  about  the  wax ;  and  tliat  he  hath  known  in  the  be* 
ginning  uf  May  honeycombs  empty  of  honey ;  and 
within  a  fortnight,  when  the  sweet  dews  fall,  filled 
like  a  cellar.  It  is  reported  also  by  some  of  the  an- 
cients,  that  there  is  a  tree  called  Occhus,  in  the  valley 
of  Hyrcania,  that  distilleth  honey  in  the  mornings. 
It  is  not  unlike  that  the  sap  and  tears  of  some  trees 
may  be  sweet.  It  may  be  also,  that  some  sweet  juices, 
fit  tor  many  uses,  may  be  concocted  out  of  firiiits,  to 
the  thickness  of  honey,  or  perhaps  of  sugar ;  the  like- 
liest arc  raisins  of  the  sun,  figs,  and  currants;  the 
means  may  be  inquired. 

613.  The  ancients  report  of  a  tree  by  the  Persian 
»ca,  upon  the  shore  sands,  which  is  nourished  with  the 
salt  water;  and  when  the  tide  ebbeth,  you  shall  see 
the  roots  as  it  were  bare  without  baric,  being  as  it 
seemetb  corroded  by  the  salt,  and  grasping  the  sands 
like  a  crab  ;  which  nevertheless  bcareth  a  fruit.  It 
were  good  to  try  some  hard  trees,  as  a  service-tree, 
or  fir-tree,  by  setting  them  within  the  sands. 

61*.  There  be  of  plants  which  they  use  for  gar- 
Oients,  these  that  follow  :  hemp,  flax,  cottuu,  nettles, 
VOL.  I.  GO 
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Iifrhcreof  tliey  make  nettle-cloth,  sericum^  which  is  k 
I  growing'  HJlk;  they  make  also  cahles  of  tfie  baric  of 
imc  trees.  It  is  the  stalk  that  mnketh  the  filttce«iis 
i-matter  CDinmonly;  and  sorueLimes  the  down  tliai 
l^rowcth  alwve. 

615.  Thky  have  in  some  countries,  a  plant  of« 

jsy  colour,  which  sluiticth  in  the  ni^ht,  o|M.'neth  in 

moming^,  and  opcncth  wide  at  noon;  which  the 

ihatiitanti^  of  thasc  countries  say  is  a  plant  that 

f«le€pcth.     There  be  slcepcro  enough  then ;  for  almust 

all  flowers  do  the  like. 

6l(}.  SoMK  plants  there  are,  hut  i-are,  that  hare  a 

^mossy  or  downy  root ;  and  likewise  that  have  a  num* 

trr  of  threads,  like  beards;  as  mandi-akes;  vhenoi 

,  pitches  and  impostors  make  an  ug-ly  image,  fpring 

I  it  the  form  of  a  face  at  the  top  of  the  root,  and  leaf- 

jing  those  strings  to  make  a  broiid  licard  down  to  the 

[ibot.     Also  there  is  a  kind  of  nard  in  C'rete,  bcinj^  a 

'kind  of  phu,  thot  hatli  a  root  hairy,  Uke  a  roug-b- 

.  footed  dove's  foot.     So  as  you  may  see,  there  aiv  of 

liuots,  bulbous  roots,  fibrous  rootf>  and  hirsute  roots. 

And,  J  take  it,  in  the  bulbous  the  sap  ha^tc^neth 

i^nost  to  the  air  and  sun;  in  the  Abrous,  the  sapde- 

lighteth  more  in  tlie  eaith,  and  therefore  puttelh 

iduwnward;  and  the  hirsute  h  a  middle  between  botht 

that  besides  U)e  putting-  forth  upwui-ds  and  donm- 

ivards,  putteth  forth  in  round. 

617-  TdF.nF.  are  some  tears  of  trees,  which  are 

eombed  from  the  beards  of  ^oats :  for  when  the  goat* 

^Inte  and  crop  them,  especially  in  the  mornings,  the 

bein(j  on,  the  tear  oometh  forth,  and  hangelh  j 
I  upon  tlieir  beards:  of  this  sort  b  some  kind  of  i^  I 
iianum.  1 

618.  The  irrij^tion  of  the  plane-tree  by  wini%  it 
teported  by  the  ancients  to  make  H  fruitiuL  It  would 

j  be  tried  likewise  with  roots;  for  upon  seeds  it  work* 
t'*lh  iio  jp^nt  etlectji. 

619,  The  way  to  carry  foreif:fn  roots  a  long  wmf, 
to  vi-ssel  them  close  in  earthen  vessels.     But  if  the 

[^Teasels  be  not  very  ^eat,  you  mute  make  some  holes 
in  the  bott4>mf  to  give  some  iv-fitrshment  to  the  roots; 
9  t-  V 


which  otherwise,  as  it  seemeth,  will  decay  and  suito- 
cute. 

(iSO.  TilR  ancient  dnnamon  was,  of  all  other  plants* 
while  it  gren',  the  diiest ;  and  those  thirty  which  are 
known  to  comfort  other  plants,  did  moke  that  more 
stcril;  for  in  showers  it  prospereii  worst ;  it  grew  also 
amongst  bu.>hes  of  othc.  kinds,  where  commonly  plants 
do  ncMhrive;  neither  did  it  love  the  sun.  There 
might  be  one  cause  of  all  those  effects ;  namely,  the 
sparing  nourishment  which  thatplant  required.  Query, 
how  far  cassia,  which  is  now  the  substitute  of  dnna- 
mon, doth  participate  of  these  things  ? 

621.  It  is  reported  by  one  of  the  ancients,  that 
cassia,  when  it  is  gathered,  U  put  into  the  sldns  of 
beasts  newly  flayed ;  and  that  the  skins  corrupting 
and  breeding  worms,  the  worms  do  devour  the  pith 
and  marrow  of  it,  and  so  make  it  hollow  ;  but  meddle 
not  with  the  bark,  because  to  them  it  is  bitter. 

622.  There  were  in  ancient  time  vines  of  far 
greater  bodies  than  we  know  any  ;  for  there  have 
been  cups  made  of  them,  and  an  image  of  Jupiter. 
But  it  is  like  they  were  wild  vines ;  for  the  vines  that 
they  use  for  wine,  arc  so  ollen  cut,  and  so  much 
digged  and  dressed,  that  their  sap  spmdeth  into  the 
grapes,  and  so  the  stalk  cannot  increase  much  in  bulk. 
i'he  wood  of  vines  is  very  durable,  without  rotting. 
And  that  which  is  strange,  though  no  tree  hath  the 
twigs,  while  they  are  gT<x;n,  so  brittle,  yet  the  wood 
dried  is  extreme  tough;  and  was  used  t^  the  captain^! 
of  arraiej  amongst  the  Romans  for  theii'  cudgels. 

623.  It  is  repoited,  that  in  some  places  vines  arc 
suffered  to  grow  like  herbs,  spreading  upon  the 
ground  ;  and  that  tlie  grapes  of  those  vines  are  very 
great.  It  were  g-ood  to  make  triaU  whether  plants 
that  use  to  be  borne  up  by  profn,  will  not  put  forth 
greater  leaves  and  greater  fruits  if  they  be  laid  along 
the  ground ;  as  hops,  ivy,  woodbine,  etc. 

.  •.  6)24.  QuiN'CKS.  or  apples  e/c.  if  you  will  keep  them 
long,  drown  them  in  honey  :  hut  Ijecause  hoiuy,  [wu 
l»a|»s,  will  give  thiin  a  ta.-;te  ovcr-lu^ous.  it  were 
good  tn  make  trial  in  powder  of  su^ur,  or  in  syrup 
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of  wine,  onljr  boiled  to  height.  Both  these  would 
likewise  he  tried  in  oranges,  leinons,  and  pontc^- 
nates ;  for  t!ie  powder  of  sugar,  and  syrup  of  winr. 
will  serve  for  more  times  tJian  once. 

625.  The  coiuservation  of  fruit  wotdd  be  also  tried 
in  vessels  filled  with  fine  sand,  or  with  powder  of 
dialk;  or  in  meal  and  flour;  or  in  dust  of  oak  wood; 
or  in  milL 

6ii6.  Such  fruits  as  you  appoint  for  lon^  ke^n^ 
you  must  gather  before  they  be  full  ripe ;  and  in  a  Bm 
and  dry  day  towards  noon ;  and  when  tlie  wind  blow- 
eth  not  south;  and  when  the  moon  is  under  thecartfat 
and  in  decrease. 

627.  Takk  grapes,  and  hang  them  in  an  empty 
vessel  well  stopped ;  and  srt  tlie  vessel  not  in  n  cellar, 
but  in  some  dry  place ;  and  it  is  said  they  will  last 
long.     But  it  is  rejiorted  by  some,  they  will  koflfl 
better  in  a  vessel  half  full  of  nine,  so  that  the  gTa)RP 
touch  not  the  wine. 

628.  It  is  rrportetl,  tiiat  llic  preserving  nP  the  stalk 
bclpeth  to  presen-e  the  grape;  cspedally  if  the  stalfc 
be  put  into  the  pith  of  cider,  the  elder  not  toudung; 
the  fruit. 

6S9.  It  is  reported  by  some  of  the  ancients,  that 
fruit  put  in  bottles,  and  the  bottles  let  down  into  wdlf 
under  water,  will  keep  long. 

630.  Of  herbs  and  plants,  some  are  good  toeot 
raw;  as  lettuce,  endive,  purslane,  toiTagon,  creaset, 
cucumbers,  musk-melons,  radish,  etc.  others  only  after 
they  are  boiled,  or  have  passed  the  fire :  as  parsleyi 
clary,  sage,  parsni{)S,  tui-nips,  asparagus,  artichokes, 
though  tiiey  also  being  young  arc  eaten  raw  :  but  a 
number  of  hei-bs  are  not  eM.'ulent  at  all ;  as  worm* 
wood,  grass,  green  com,  ci;ntaury,  hyssop,  lavender, 
balm,  etc^  7'he  causes  arc,  for  that  the  herbs  that 
ore  not  feculent,  dn  want  the  two  tastes  in  which 
nourishment  resteth  ;  whicli  are  fat  and  sweet ;  and 
have,  contrariwise,  bitter  and  over-strong  tastes,  oar 
a  juice  so  cnide  as  cannot  bo  ripened  to  the  degree  of 
Dourishment.  Herbs  and  pUnts  that  ore  esculent 
have  fatness,  or  sweetness,  as  all  esculent  fruits ; 
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are  onions,  lettuce,  etc  Rut  then  it  must  be  such 
a  fatness,  (for  as  fop  sweet  tilings,  they  are  in  effect  al- 
ways ewulent,)  as  is  not  ovcr-;;Toss.  and  loading  of  the 
stomach:  for  parsnips  and  leeks  have  fatness  ;  but  it 
is  too  gross  and  heavy  n  ithout  Imiling.  It  must  be 
also  in  a  substance  somewhat  tender :  fur  we  sec 
wheat,  barley,  artichokes,  are  no  good  noun:>hnienl 
till  they  have  passed  the  &re ;  but  the  fire  doth  ripen, 
and  inaketh  them  soft,  and  tender,  and  so  tliey  become 
eisculent.  As  fur  radish  and  tarragon,  and  the  hke, 
tliey  are  for  condiments,  and  not  for  nourishment. 
And  even  some  of  those  herbs  which  are  not  esculent, 
are  notwithstanding  pucutent ;  as  hojre,  broom,  etc* 
Query i  what  herbs  are  good  for  drink  besides  the  two 
aforenamed  ;  fur  that  it  may,  |ierha[tt,  ease  the  charge 
of  brewing,  if  tliey  make  beer  to  require  less  malt,  or 
make  it  last  longer. 

631.  Parts  fit  for  the  nourishment  of  man  in  plants 
are,  seeds,  roots,  and  fruits ;  but  chiefly  seeds  and 
roots.  For  leaves,  they  give  no  nourishment  at  all« 
or  very  little:  no  more  do  flowers,  or  blossoms,  or 
stalks.  The  reason  is,  for  that  roots,  and  scedB,  and 
&uit3,  inasmuch  as  all  plants  consist  of  an  oily  and 
watery  substance  commixed,  have  more  of  the  oily 
substance;  and  leaves,  (lowers,  etc.  of  the  watery. 
And  secondly,  they  are  more  concocted  ;  for  the  root 
which  continueth  ever  io  the  earth,  is  still  concocted 
by  the  earth ;  and  fruits  and  grains  we  see  are  half  a 
year  or  more  in  concocting;  whereas  leaves  arc  out 
and  perfect  in  a  month. 

632.  Pi,ANTs,  for  the  most  part,  are  more  strong 
both  in  taste  and  »mcll  in  the  seed,  than  in  the  leaf 
and  root.  The  cause  is,  for  that  in  plants  that  arc 
not  of  a  fierce  and  eager  spirit,  the  virtue  is  increased 
by  concoction  and  maturation,  which  is  ever  most  iu 
the  seed ;  but  in  plants  that  are  of  a  fierce  and  eager 
spirit,  they  are  stronger  whilst  the  spirit  is  inclosed  iu 
the  root ;  and  tlie  spirits  do  but  weaken  and  dissipate 
when  they  come  to  the  air  and  swn  ;  as  we  see  it  in 
onions,  garlick,  dragon,  etc.  Nay,  thci-e  Ik*  plants 
tlrnt  have  their  roots  very  hot  and  aromatical,  and 
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their  seeds  rather  insipid  ;  as  fpoK^'*"     The  cause  b, 

Bs  was  tiiuclitni  before,  for  (hut  tlie  heat   of  thosp 

^plants  is  very  dissipal)le ;  which  undei*  the  earth  i» 

[■^ntained  and  held  in;  hut  when  it  comcth  to  the 

I  «ir  it  exhah  th. 

6S3.  Tre  juices  of  fruits  arc  either  watery  or  oily. 
J  reckon  among  the  watery,  all  the  fruits  out  ofwhkfc 
di'iiik  is  expressed  ;  as  the  grape,  the  apple,  the  penr. 
the  cherry,  the  pomeijrnnatp.  etc.  And  there  arc  some 
Others  which,  though  they  he  not  in  use  for  drink* 
yet  they  appear  to  be  of  the  same  nature;  as  plums. 
sei^'ifcs.  nmlheriies,  rasps,  oranges,  lemons,  etc-  and 
for  those  juices  that  are  »o  fleshy,  as  they  cannot  make 
drink  by  expression,  yet,  perhaps,  they  may  make 
drink  by  mixture  of  water. 

Poculaijuc  admixtix  imitanlur  vitfa  sorbU- 
And  it  may  be  hips  and  brier-berric?  trould  do  the 
like.  Those  that  have  oily  juices,  are  olives,  almonds, 
cuts  of  all  sort{>,  pine-apples,  rtc.  ainl  their  jtiices  an 
all  inflammnble.  And  you  niu^t  observe  aL^o, 
some  of  the  naterj'  juia-s,  after  they  have  ^■alh 
epirit,  will  hum  and  inflan>e ;  as  w  ine.  There  is  a 
third  kind  of  fruit  that  is  sweet,  without  either  sharp- 
ness or  oiliness:  such  as  is  (he  fi^  and  the  date. 

634.  ir  hath  been  noted,  that  nm^t  tre«9,  and 
iqiecinlly  those*  that  bear  mast,  are  fruitful  but  once 
in  two  years.  'Ilie  cause,  no  doubt,  is  I  be  expence 
of  sap:  for  many  orchard  trees,  well  rultured,  will 
bear  divers  years  together. 

635.  Tnritr.  is  no  tree,  which  Ix-sides  the  natural 
trwi  doth  bear  so  many  hastJird  fniits  as  the  oak  doth: 
for  besides  the  acorn,  it  beareth  galls,  oak  apjiles,  and 
certain  oak  nuts,  which  arc  inflammnble ;  and  certnn 
oak  berries,  uticking  close  to  the  body  of  the  tree 
without  stalk.  It  beareth  also  mtsseltoe,  thougli 
rarely.  The  canne  of  all  these  may  be,  the  closenen 
and  soHdness  of  the  wood,  and  pith  of  the  oak. 
which  maketh  several  juices  find  wvernl  eruption*. 
And  iherefbre  if  you  will  devise  to  moke  any  5M|>er- 
plants,  you  must  ever  ^ve  the  sap  plentiful  rising  ami 
hard  bisue, 
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636.  There  are  two  excrescences  which  grow 
upon  trees;  hoth  of  them  in  the  nature  of  mushrooms: 
the  one  Uie  Romans  call  boletus;  which  prowelh 
upon  tlie  rooU  of  oaks ;  and  was  oue  of  the  dainties 
of  tlieir  tabic;  the  other  is  medicinal,  that  is  called 
agaric,  wlkci'eof  we  have st>ukei]  befuru,  uhtch  f^roweth, 
upon  the  tops  of  oaks;  tliuu^h  it  be  aiUrmed  b>'  some, 
that  it  groweth  aho  at  the  root$.  I  docona-ivc,  that 
many  excrescences  of  ti-ees  grow  chteflv  where  the 
tree  is  dead  or  faded ;  fur  that  the  natund  sap  of  the 
tree  corrupteth  into  some  prcteniaturol  substance. 

637.  The  jjreater  part  of  trees  bear  ma-jt  and 
best  un  the  lower  boughit;  as  oaks,  tigs,  walnutji* 
pears,  etc.  but  some  lieai-  liest  on  the  lop  boughs;  aa 
crabs,  c/c.  Those  that  liear  best  below,  are  such  as 
shade  doth  more  good  Uj  than  hurt.  For  generally  all 
fruitf)  hear  beat  lowest;  because  the  sap  tu-eth  not, 
having  but  a  skort  way  :  and  therefore  in  fj'uits  spread 
upon  walls,  the  lowest  are  the  greatest,  as  was  for- 
merly said :  so  it  is  the  shade  tffat  hindereth  the 
lower  boughs ;  exce[)t  it  l>e  in  such  trees  as  delight 
in  shade,  or  at  least  bear  it  well.  jVnd  therefore  they 
are  either  strong  ti^ecs,  as  the  oak;  or  else  they  have 
large  leaves,  as  the  walnut  and  fig ;  or  else  they  grow 
in  pyramis.  as  the  [lear.  But  if  they  require  very 
much  eun,  they  bear  best  on  the  top ;  as  it  is  in  crabs, 
apples,  plums,  etc. 

638.  There  be  trees  that  bear  best  when  they  be- 
gin to  be  old ;  as  almonds,  peais,  vines,  aud  all  trees 
that  give  nia^t.  The  cause  is,  for  that  all  trees  that 
bear  mast,  liave  an  oily  fruit ;  aud  young  trees  liave 
a  moi'e  watery  juice,  aud  less  concocted ;  and  of  the 
same  kind  also  is  the  almond.  The  pear  likewise, 
though  it  be  not  oily,  yet  it  requireth  much  sap,  and 
well  concocted ;  for  we  see  it  is  u  heavy  fruit  aud 
solid;  much  mure  than  apples,  plums,  etc.  As  for 
the  vine,  it  is  noted,  that  it  bearetli  more  gr&iies  when 
it  is  young ;  but  grapes  tliat  make  better  wine  when 
it  is  old  ;  for  that  the  juice  is  better  concocted  :  and 
we  see  that  wine  is  indommuble ;  so  as  it  hatii  a  kind 
of  oiliuess.      But  the  most  part  of  trees,  amongst 
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which  are  apples,  plums,  etc  bear  best  when   thejr 

ifire  young. 

639.  TuEHK  be  plants  that  have  a  milk  in  tbesi 

^%Iien  they  arc  cut ;  as  figs,  old  lettuce,  aow-thistJes, 
kpur^,  etc.  The  cause  mny  be  an  inception  of  putre- 
ion  :  for  those  milks  have  all  an  acrimony :  tboagh 
le  would  think  they  should  be  lenitive.     For  if  you 

l^write  upon  paper  with  the  milk  of  the  fig,  thr  letters 

[ttriU  not  be  seen,  until  you  hold  the  paper  before  the 
ire,  and  then  they  wax  brown  :  which  sheweth  that 
it  is  a  sharp  or  fretting  juice:  lettuce  is  thougrhl  poison- 

l*us,  when  it  is  so  old  as  to  have  milk ;  spurge  «  a 

*Jund  of  poison  in  itself;  and  as  for  sow-thi^tUes,  though 
moneys  eat  them,  yet  sheep  and  cattle  will  not  touch 

i4hem:  and  besides,  the  milk  of  them  niblicd  upon 

[■•warts,  in  short  time  weareUi  them  away;  which  sheW' 
eth  the  milk  of  them  to  Ije  coiTosive.    We  see  also  that 

[.-wheat  and  other  corn,  sown,  if  you  take  them  forth 
-of  the  ground  Iiefore  they  siH-out,  are  full  of  milk; 

l^nd  the  beginning  of  gt^rmi natron  Is  ever  a  kind  of 
■putrefaction  uf  the  seed.  Euphorbium  also  hath  a 
milk,  though  not  very  while,  which  is  of  a  great  arri- 

k-~mony  :  and  salladinc  hath  a  yellow  milk,  which  hath 
likewise  much  ncrimony;  for  it  cleoiiseth  the  ej'es. 
It  is  good  also  for  cataracts. 

.  640.  MusHiioo^is  fire  reported  to  grow,  as  well 
upon  the  bodies  of  trees,  as  upon  tlicir  roots,  or  upon 
the  earth  ;  and  es)>ecially  upon  the  oak.  The  cause  is, 
for  that  strong  trees  arc  towanls  such  exc-fesccncc*  in 

I  the  nature  of  earth;  and  therefore  put  fortli  mon, 

I -mushrooms,  and  the  like. 

641.  Thkrk  Is  hardly  found  a  plant  that  yieldeth 

I  la  red  juice  in  the  blade  or  ear ;  except  it  he  the  tree 
►that  beareth  sanguis  draconis;  which  growelh  chic6f 

(tin  the  island  Socutra:  the  hcrbamnrnnthus  indecdisrcd 
-all  over  ;  and  brazil  i.-*  red  in  the  wood :  and  so  i»  rrd 

U  Sanders.    The  treeof  theww^ttwrfraconwgroweth  in 

'»theform  of  a  sugar-loaf.  It  is  like  the  sap  of  that  plant 

coucocteth  iu  the  body  of  the  tree.     For  we  sec  tlwit 

>^grapes  and  pomegranates  are  red  in  the  Juice,  but  arc 

green  in  the  tear :  and  this  muketh  the  tree  of  tartguu 
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dracanis  ksser  towards  the  top ;  becaa^:  the  juice 
hastenetli  not  up ;  and  besides,  it  is  very  astringent; 
and  therefore  of  slow  motion. 

642.  It  is  reported,  that  sweet  mos5,  besides  that 
upon  the  apple  trees,  groweth  likewise  sometimes 
upon  poplars ;  and  yet  t^nerally  the  poplar  is  a  Smooth 
tree  oJhark,  and  hath  UtUc  moss.  The  moss  of  the 
larix-ti'ee  burneth  also  sweet,  and  sparkleth  in  the 
huming.  Query  of  the  mosses  of  odnrate  trees ;  as 
cedar,  cypress,  iigtium  aloes,  etc, 

643.  The  death  that  is  most  without  pain,  hath 
been  noted  to  be  upon  the  taking  of  the  potion  of 
hemlock  ;  wliich  in  humanity  was  the  form  of  exe- 
cution of  capital  offenders  in  Athens.  'Hie  poison  of 
the  asp.  that  Cleopatra  used,  hath  some  affinity  with 
it.  The  cause  is,  for  that  the  torments  of  death  are 
chicRy  raised  by  the  strife  of  the  sfiirits ;  and  these 
vapours  quench  the  spirits  by  degrees;  like  to  the 
<lcath  of  an  extreme  old  man.  I  conceive  it  is  less 
painful  than  opium,  Iwcausc  opium  hath  parts  of  heat 
mixed. 

644.  THEREbefruitstliataresweetbefore  theybc 
ripe,  as  myrobalanes;  so  fennel  seeds  are  sweet  before 
they  ripen,  and  after  grow  apicy.  And  some  never 
ripen  to  be  sweet;  as  tamarinds,  berlierries,  crabs, 
sloes,  etc.  The  cause  is,  for  that  the  former  kind 
have  much  and  subtle  heat,  which  causetli  early  sweet- 
ness ;  tiie  latter  have  a  cold  and  acid  Juice,  which  no 
heat  ol'  the  sun  can  sweeten.  But  as  for  the  myro- 
balane,  it  hath  parts  of  contrary  natures ;  for  it  is 
sweet  and  yet  astringent. 

6i5.  Thebf.  be  few  IictIk  (hat  have  a  salt  taste ; 
and  contraiinise  all  blood  of  living  riTnturcs  hath  a 
snltncss.  The  raiisc  may  Ix%  for  that  sail,  though  it 
be  the  rudiment  of  life,  yet  in  plants  the  original  taste 
remnineth  not;  for  you  shall  have  thrm  bitter,  sour, 
sweet,  hiting,  but  seldom  salt;  but  in  living  creatures, 
all  those  high  tastes  may  hapjien  to  be  sometimes  in 
the  humours,  but  are  si'ldom  in  the  flesh  or  substance, 
because  it  is  of  a  more  oily  nature ;  which  is  not  ver>' 
fusceptible  of  those  tastes:  and  the  soltncss  itself  of 
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blood  is  but  a  li^ht  and  secret  soilness  :  and  cvci 
amnnf^  plants,  some  rfo  participste  of  sa]ine&s,  as  alg€ 
itnarina,  somphirp,  scurvy  grass,  etc.  And  ihey  repoft. 
Ithero  is  in  some  of  the  Indinn  sens  a  Kwiiitining;^  i^aoU 
I  which  thpy  rail  salgaztis,  spreading  over  the  sea  in 
I  such  sort,  Qs  one  would  think  it  wcitf  a  meadow.  U 
certnin.  thnt  out  of  the  nshes  of  nil  plants  they  es- 
[trnrt  n  salt  which  they  use  in  medicines. 

646.  Jt  is  reported  by  one  of  the  ancients,  thai 

tlhere  is  an  herb  prowint;  in  the  water,  called  iincoiiit, 

vhich  is  full  of  prickles:  this   herb  putteth    ftMrth 

another  small  herb  out  of  the  leaf:  which  is  imputed 

[to  some  moisture  that  is  ftalliercd  between  the  prickles. 

rhich  putrificd  by  the  sun  fjcrminatcth.     But  I  re- 

Ivncinber  also  I  have  seen,  for  a  ^rcat  rarity,  one  rose 

)w  out  of  another  like  honeysuckles,  that  they  cafl 

^4op  and  lnp-^al)ants. 

d4-7.  Barley.  n.s  nppeareth  in  the  malting-,  beiii; 
[steeped  in  water  thrre  days,  aiul  aftenvards  the  wattf 
lined  from  it,  and  the  barley  turned  upon  a  diy 
|£onr,  wiU  sprout  half  nn  inch  lonj^  nt  least:  and  if  tl 
ijbe  let  alone,  and  not  turned,  much  more :  until  the 
l^art  be  mil.  Wheat  will  do  the  same.  Try  it  alia 
rith  peaw  and  beans.  ITiis  experiment  is  not  like 
[;that  of  the  orpine  and  semper-vive :  for  there  it  is  nf 
ie  old  store,  for  no  water  is  added ;  but  here  it  is 
iminshed  from  tlic  water.  The  experiment  would 
jibe  farther  driven :  for  ft  appearelh  already,  by  thai 
;which  hath  been  said,  that  earth  is  not  nerrsviry  lo 
the  first  sproutinjEf  of  plants  ;  and  we  see  that  ro»«> 
«ds  set  in  water  will  blow :  therefore  tr>-  wbetber 
le  sprouts  of  such  ^ains  may  not  be  raised 

tber  dcpree,  as  to  an  herb,  or  flower,  with  w 

>nly,  or  wime  small  commixtui-c  of  earth :  far  if 

riU.  it  should  seem  by  the  ex[xrnmcnt3  before,  bolli 

^of  the  malt  and  of  the  roses,  that  they  will  come  far 

£kster  on  in  water  than  in  earth ;  for  the  nourishmcal 

is  easilicr  drown  out  of  water  llian  out  of  earth.     It 

lay  ^vc  some  li^ht  alfo.  that  drink  infused  wiUi 

th.  as  that  with  the  capon,  etc.  will  nouri.sli  SutUr 

and  easllier  than  meat  and  drink  together.     Try  Ihr 
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same  experiment  with  roots  as  well  as  with  jCTains: 
ns  for  cxflinple,  take  a  turnip,  and  steop  it  a  whilei 
and  then  dry  it,  and  see  whether  it  will  sprout. 

648.  Malt  in  the drtmching  wilt  swell;  and  that 
in  such  a  manner,  as  iitXtiT  the  putting  roilh  in  sprouts, 
and  the  drying  upon  the  kiln,  tlicrc  wiU  be  gained  at 
least  a  bushel  in  eitjrht,  ami  yet  the  sprouts  are  rubbed 
off;  and  there  will  be  a  bushel  of  dust  besides  the 
malt ;  which  1  suppose  to  be,  not  only  by  the  loose 
and  open  lyings  of  the  parts,  but  by  some  addition  uf 
substance  drawn  from  tlie  water  in  which  it  was 
steeped. 

649-  Malt  j^athereth  a  sweetness  to  the  taste, 
which  appearelh  yet  more  in  the  wort.  Thedulcom- 
tion  of  thinfpi  is  worthy  to  be  tried  to  the  full :  for 
tflat  dulcnratifin  in)[K)rteth  a  de^i-ee  to  nourishinetit : 
and  the  making''  oi  things  inalimental  to  beirouie  ali- 
mental,  may  i>e  an  experiment  of  ^reat  profit  for 
mokine;  new  victual. 

650.  Most  seeds  in  the  growinjr,  leave  their  husk 
or  rind  about  the  root;  but  the  onion  will  carr}'  it  up, 
that  it  will  be  hke  a  cap  upon  the  top  of  tlie  young 
onion.  The  cause  may  be.  for  that  the  skin  or  husk 
is  not  easy  to  break  ;  as  we  see  by  the  pilling  of 
onions,  what  a  holding  substance  the  skin  is. 

631.  Pi.AXT8,that  have  curled  leaves,  do  all  alwund 
with  moisture;  which  eometh  so  fust  on,  as  they  can- 
not spread  themselves  plain,  but  must  need-?  gather 
together.  The  weakest  kind  of  curling  is  roughness; 
as  in  clary  and  burr.  The  second  is  cuiiing  on  the 
sides ;  ai  in  lettuce,  and  young  cabbage :  and  the 
third  is  folding  into  an  head ;  as  in  cabtuige  full  grown, 
and  cahbage-iettuce. 

6Si.  It  is  reported,  that  fir  and  pine,  especially  if 
they  be  old  and  putriBed,  though  they  shine  not  as 
some  rotten  woods  do.  yet  in  the  sudden  breaking 
they  will  bpaikle  like  hard  sugar. 

65^.  TilErootsoftreesdosome  of  them  put  down- 
wards deep  into  the  ground  :  as  the  oak.  pine,  fir,  etc. 
Some  spread  more  towards  the  surface  of  the  earth  ; 
OS  the  ash,  cypress-tree,  olive,  etc.     llio  cause  of  (liis 
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Utter  may  be,  for  that  such  trees  as  lore  the  sun,  do 
iliot  wjllinfjly  descend  far  into  the  earth;  and  therc- 
[forc  they  are,  commonly,  trees  thnt  shuot  up  much; 
l£)r  in  their  body  their  desire  of  approach  to  the  ran 
naketh  them  spread  the  less.    And  the  same  reason 
under  groumt,  to  avoid  recess  from  the  sun,   maketb 
them  spread  the  more.     And  we  see  it  cometh  to 
pass  in  some  trees  which  have  been  phinled  too  deep 
in  the  ground,  that  for  love  of  approarh  to  the  sun, 
they  forsake  their  first  root,  and  put  out  another  mora 
towards  the  top  of  the  earth.     And  we  see  abo,  that 
the  olive  is  full  of  oily  juice ;  and  ash  maketh  the  best 
fire :  and  cypress  is  an  hot  tree.     As  for  the  oak, 
which  is  of  the  former  sort,  it  lovelh  the  earth  ;  and 
therefore  f^roweth  slowly.     And  for  the  pine  and  fir 
likewise,  tliey  have  so  much  heat  in  themselves,  as 
they  need  less  the  heat  of  the  sun.     Tliere  be  herbs 
albo  tb;)t  have  the  same  difference :  as  the  herb 
call  morsus  diaboii ;  which  j)Uttelb  the  root  down 
low,   as  jou   cannot   pull  it   up  without  breakin|r; 
which  gave  occasion  to  the  name  and  fable :  for  that 
it  was  said,  it  was  so  wholesome  a  mot,  tfiat  the  devfl* 
when  it  was  f,'athfred,  hit  it  for  envy  :  and  some  of 
the  ancients  do  import,  that  there  wa.^  a  f^oodly  fir, 
which  they  desired  to  remove  whole,  that  liod  a  root 
under  ^ound  eight  cubits  deep  ;  and  so  the  root  came 
up  broken. 

644.  It  hath  been  obsen'ed,  that  a  branch  of*  a 
tree,  being  unhiirkrd  some  space  at  the  bottom,  and 
so  itet  into  the  ground,  hath  grown ;  even  of  such 
trees,  as  if  tlie  branch  were  set  with  the  bark  on,  they 
would  not  g:row  ;  yet  cuntrariwise  we  see,  that  a  tree 
pared  round  in  the  body  above  ground,  will  die.  'ITie 
cause  raay  be,  for  that  the  unbarked  part  draweth  Uie 
nourishment  l)t.^t,  hut  the  bark  continueth  it  only. 

655.  C>KAP£8  will  continue  fresh  and  moist  all 
winter  long,  if  you  hang  them  cluster  by  duster  in 
the  roof  of  a  warm  room ;  esjwcially  if  when  you 
gather  llie  cluster,  you  take  olf  with  the  cluster  some 
of  the  stock. 

656.  TuR  reed  or  cane  is  a  watery  plant>  and 
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^roweth  not  but  in  the  water :  it  hatli  these  proper- 
tics  ;  that  it  is  hollow :  that  it  is  knuckled  both  stalk 
and  root ;  that  bein^  dry,  it  is  more  hard  and  fra^le 
than  other  nnod ;  that  it  puttelh  forth  no  iMUghs, 
though  many  stalks  come  out  of  one- root.  It  dilfcretfa 
much  in  greatness  ;  the  smallest  being  fit  for  thatch- 
ing of  houses,  and  stoppuig-  the  clunks  of  ships,  Iwttcr 
than  glue  or  pitch.  'I'hc  second  bigness  is  used  for 
angle-rods  and  staves ;  and  in  China  fnr  Ijeating  of 
offenders  upon  the  thighs.  The  ditlering  kindit  of 
them  are,  the  common  reed,  the  cassia  Jistuia,  and 
the  sugar-reed.  Of  all  plants  it  boweth  the  cancst, 
and  riscth  again.  It  seenieth,  that  unHjngst  plantj 
which  are  nourished  with  mixture  of  earth  and  water, 
it  draweth  most  nourishment  from  water :  which 
maketh  it  the  smoothest  of  all  othei-s  in  haik,  and  the 
ht^owest  in  body. 

ti57.  The  sap  of  trees  when  they  are  let  Uood,  is 
of  differing  natures.  Some  mci-e  watery  and  clear ; 
as  that  of  vines,  of  beeches,  uf  pears :  some  thick,  as 
apf^ :  some  gummy,  as  cherries :  sonte  frothy,  as 
elms :  some  milky,  as  figs,  hi  mulberries  the  sap 
seemeth  to  be  almost  towards  the  bark  only:  for  if 
you  cut  the  tree  a  Uttle  into  the  hark  n  ith  a  stone,  it 
will  come  forth ;  if  you  pierce  it  deeper  with  a  tool,  it 
will  be  dry.  The  trees  which  have  the  moistest 
juices  in  their  fruit,  have  commonly  the  moistest  sap 
in  their  body  ;  for  the  vines  and  pears  are  very  moist ; 
apples  somewhat  more  spungy :  the  milk  of  the  fig 
hath  the  quality  of  the  rennet,  to  gather  clieese  ;  and 
so  have  certain  sour  herbs  wherewith  they  make 
dieese  in  Lent. 

658.  The  timber  and  wood  are  in  some  trees  more 
clean,  in  some  more  knotty  -,  and  it  is  a  good  trial  to 
try  it  by  speaking  at  one  end,  and  laying  the  ear  at 
the  other :  for  if  it  be  knotty,  the  voice  will  not  pa<;s 
well.  Some  have  the  veins  more  varied  and  cham- 
bletted;  as  oak,  whereof  wainscot  is  made;  maple. 
wberei^  trenchers  are  made :  some  moi-e  smooth,  as 
fir  and  walnut :  some  do  more  easily  breed  worms  and 
sfuders :  some  more  hardly,  as  it  is  said  of  Irish  trees : 
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there  be  a  number  of  differences  that  conrem 
their  use ;  as  oak,  cedar,  and  chestnut,  ore  the  best 
buildera ;  sntiiG  are  Iwfst  for  ploug^h-tiiiilit-r,  as  ash; 
sonit!  for  piirs,  that  are  sometimes  wet  and  somedmn 
dry,  as  elm ;  some  for  planchers,  as  deal  ;  some  far 
tables,  ntiplM)urds,  and  desks,  as  walnuts;  sonte  far 
ship-tiintKT,  as  nnk<t  that  {;row  in  nioi.st  ^roiind5:  far 
that  makrth  the  timber  tough,  and  not  apt  to  rift  vitb 
bnlnance ;  wiuTcin  Kng-lish  and  Iiish  timber  sat! 
thought  to  e\c(.'l :  Romt*  for  maM»  of  ships,  as  fir  and 
pine.  bccmist.>  of  their  len^h,  strai^htness,  and  b'ghc- 
ness :  some  for  pale,  as  oak ;  sonic  for  fuel,  as  ash: 
and  w  of  the  rest. 

^%.  Tiir.  4'ominj;  of  trees  and  phints  in  certain  rr> 

,  and  not  in  others,  is  sometimes  casual :  for 

ha,ve  been  translatef),  and  have  prospered  well ; 

as  danmsk-roses,  that  have  not  been  known  in  £Dg^> 

land  al>f  ivt*  an  liundred  years,  and  now  are  so  comtnoo. 

Btft  the  likin<;  of  plaiit:>  in  certain  soils  more  than  in 

othe^^  i^  merely  natural ;  as  the  fir  and  pine  lore  tbe 

tnnuntains :    the   pojihir,  williiw.  sallnw,  and   alder, 

love  rivers  and  moiNl  pUuTs ;  the  ash  lovcth  coppiccsi 

hliut  is  beat  in  standards  alone;  jnni|)er  loveth  cbalk; 

''•nd  so  do  most  fruit  tn-es ;  samphire  f^wcth  but 

upon  rocks;  reeds  and  osiers  grow  where  tbey  are 

'Washvti  with  water:  the  vine  loveth  fides  of  hSh^ 

'tiiminj;  upon  the  south-cast  snn,  etc. 

660.  'ill  F.  putting  forth  of  certain  hcHis  disco 
of  what  nature  the  ground  where  they  put  forth 
to  wild  tiivnip  she\vt.*th  gwul  fcediii^-^round  for  cattle; 
["bctony  ami  strowherrieii  shew  grounds  fit  for  wood; 
camomile  sheweth    niellnw  grmmds   fit   for  wbMt* 
•■Mustard-sped,  pmwinf;  niter  the  plouffh.  shewcth  a 
I  good  strong  ground  also  for  wheat :  bumct  »he*'el 
[•^d  mcatiow,  and  the  like, 

6()].  Tii  Bit  Flare  found  indiversconntnes,soiDCOttitf 
tliat  grow  out  of  trees  and  jJanu,  berides  nb- 
Itoe  :  as  in  Syria  there  is  an  herb  called  cattytat, 
lat  groweth  out  of  tail  trees,  and  windeth  ilarif 
about  tite  same  tree  wbcit*  it  groweth,  and  sometijnes 
about  thoms.    There  is  a  kind  of  polypode  tliat  gro«r< 
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th  out  of  trees,  though  it  windeth  nut.     So  likewise 
herb  called  faunost  upon  the  wild  oHve.     And  an 
?rb  called  htppophitston  upon   the  ftiUers   thorn] 
twhich,  they  say,  is  good  for  tht-  lulling  sickness. 

662.  It  haUi  been  observed  by  soinc  of  the  an- 
dMlt9>  th:it  howsoever  cold  and  easterly  wind»  are 
thonght  to  be  great  enemies  to  fruit,  yet  nevertheless 
sonth  winds  arc  also  found  to  do  hurt^  espcdidly  in  the 
blossotninj*  time ;  and  the  more  if  sliowers  follow.  It 
seemeth  thoy  call  foith  the  moisture  loo  fast.  The 
west  winds  are  the  best.  It  hath  been  observed  also, 
that  preen  ami  ojx'n  winters  do  hurt  trees ;  insomuch 
as  if  two  or  three  such  winters  come  together  almond- 
trees,  and  8oni«  other  ti'ecs,  will  die-  The  cause  is 
tlie  same  with  the  former,  because  the  lu.sl  of  the 
earth  over-spcndcth  itself:  howsoever  some  other  of 
the  ancienU  have  commended  warm  winters. 

663.  Ssows  lyin^  long  cause  a  fruittui  year ;  for 
first,  they  keep  in  the  strengtli  of  the  earth  ■.  secondly, 
they  water  the  earth  better  than  rain  :  for  in  snow, 
the  earth  doth,  as  it  were,  suck  the  water  ns  out  of 
the  teat:  thirdly,  the  moisture  of  snow  is  the  fmest 
moisture,  for  it  ia  the  froth  of  the  cloudy  waters. 

661.  Showehs.  if  they  come  a  little  before  the 
ri|>enin^  of  fruits,  do  good  to  all  succulent  and  moist 
fruits;  as  vines,  olives,  pomegranates;  yet  it  is  rather 
for  plenty  than  for  goodness ;  for  the  best  viiie^  are  bi 
the  driest  vintages :  small  showers  are  likewise  good 
for  com,  CO  as  parching  heats  come  not  upon  (hem. 
Generally  night  showers  are  better  than  day  showers, 
for  that  the  sun  followcth  not  so  fest  upon  thvni ;  and 
we  see  even  in  watering  by  the  hand,  it  is  best  iii 
summer  time  to  water  in  the  evening-. 

665.  The  ditfercnces  of  eartlis  and  the  trial  of 
them,  aw  worthy  to  be  diligently  inquired.  The 
earth,  that  with  showers  doth  easlliest  suIVmi.  U  ojiu- 
metided ;  and  yet  some  eartli  of  that  kind  will  he  very 
dry  and  hard  before  the  showers.  The  earth  that 
casteth  up  from  the  plough  a  gi*eal  elm?,  is  not  tKi  pawl 
as  that  which  casteth  up  a  smaller  rintt.  I'he  earth 
that  puttetlt  forth  moss  eafuly,  and  may  be  called 


Natural  Hutortf,         [Cent,  VIL 

mouldy,  is  not  good.     The  earth  that  smeUeth  wdl 
upon  the  dig^ng,  or  ploug'hiDg,  is  conmiended ;  it 
containing  the  juice  of  vegetables  almu^  already  pre- 
pared.    It  is  thought  by  some,  that  the  ends  of  low 
rainbo\rs  fall  more  upon  one  kind  of  earth  than  upoo 
another ;  as  it  may  well  be ;  for  that  that  earth  id  moM 
roscid  :  and  therefore  it  is  couuneiided  for  a  sign  df 
good  earth.     The  poorness  of  the  herbs,  it  is  pluk 
shQW  the  poorness  of  the  earth ;  and  especially  if  tbejr 
be  in  colour  more  dark :  but  if  the  lierbs  shew  wi- 
thered, or  blasted  at  the  top,  it  sheweth  the  earth  lo 
be  very  cold  ;  and  so  doth  the  mossiness  of  treefc 
The  earth,  whereof  the  grass  is  soon  paK-lied  with  the 
•tun,  and  toasted,  is  commonly  forced  earth,  ami  bar- 
ren in  its  own  nature.     The  tender,  cliessome,  and 
laellnw  earth,  is  the  beat,  being  mere  mould.  tM-Lweeo 
the  two  extremes  of  clay  and  sand,  especially  if  it  be 
not  loamy  and  binding.     The  earth,  that  af\er  rain 
\*iU  scarce  be  ploughed,  is  commonly  iruitful ;  (or  it 
is  cleaving,  and  full  of  juice. 

666.  It  is  strange,  which  is  obsen'cd  by  some  of 
the  ancients,  that  dust  helpeth  the  fniitfulness  of  trees, 
and  of  vines  by  name ;  insomuch  as  they  ca«t  dust 
upon  them  of  purpose.  It  should  seem,  that  that 
powdering,  when  a  shower  cometh,  makcth  a  fand  of 
soiling  to  the  tree,  being  earth  and  water  finely  laid 
on.  And  they  note,  that  countries  where  tlie  Aetds 
imd  ways  are  dusty  bear  the  t)est  vines. 

667-  It  13  commended  by  the  ancients  for  an  ex- 
cellent help  to  ti'ccs.  to  lay  the  stalks  and  leaves  of 
[lupins  about  the  roots,  or  to  plough  theni  into  the 
ground  where  yoii  will  sow  com.  'I'lie  burning  alao 
of  the  cuttings  of  vines,  and  casting  them  up>on  land, 
doth  much  good.  And  it  was  generally  received  of 
Id.  that  dunging  of  grounds  when  the  west  wind 
^Uoweth,  and  in  the  decrease  of  the  moon,  dotJi 
[greatly  help ;  the  earth,  as  it  seemeth,  bciug  then 
pnore  thirsty  and  open  to  receive  the  dung. 

66$.  The  grafting  of  ^ines  upon  vines,  as  I  take  it^ 

lis  not  now  in  use :  the  ancieuts  Jod  it,  and  thul  three 

rays :  the  first  was  incision,  whkh  it  Ute  ordinary 
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lanner  of  grafting:  the  second  was  terebration 
thniugh  the  middle  of  the  stock,  and  putting  in  the 
rions  there :  and  the  third  was  paring  of  two  vines 

lat  grow  together  to  the  marrow,  and  binding  them 
dose. 

669-  Tiin  diseajses  and  ill  arddcnts  of  com  are 
worthy  to  be  inquired;  and  would  be  more  worthy  to  be 
inquired,  if  it  were  in  mens  power  to  help  them;  where- 
as many  of  them  are  not  to  be  remedied.  The  mil- 
dew Is  one  of  the  greatest,  which,  out  of  question, 
Cometh  by  cloeeness  of  air ;  and  therefore  in  bills,  or 
lai'i^'e  ehampain  grounds,  it  seldom  cometh ;  such  as 
Is  with  ns  York's  wuald.  This  cannot  be  remedied, 
otherwise  than  that  in  cuuiitiies  of  small  inclosure  the 
jl^unds  Ije  turned  into  Iai*ger  fields:  which  1  liave 
known  to  do  go<id  in  some  farms.  Another  disease  is 
the  putting  forth  of  wild  oats,  whereinto  com  often- 
times, especially  barley,  doth  degenerate.  Ii  liappen- 
eth  chiefly  from  the  weakness  of  the  grain  tliat  is 
sown;  for  if  it  be  either  too  old  or  mouldy,  it  will 
bring  forth  wild  oats.  Another  disease  is  the  satiety 
of  the  ground ;  for  if  you  sow  one  ground  still  witli 
the  same  corn,  I  mean  not  the  same  com  that  grew 
•upon  the  same  ground,  but  the  same  kind  of  grain,  as 
wlieat,  barley,  etc.  it  will  prosjier  but  poorly  :  there- 
fore, besides  the  resting  of  the  ground,  you  must  vary 
the  seetl.  Another  ill  accident  is  from  the  winds, 
which  hurt  at  two  times ;  at  the  flowering,  by  sliakiog 
off  the  flowers;  and  at  the  full  ripening,  by  shakin/if 
out  the  com.  Another  ill  accident  is  drought,  at  the 
spindling  of  the  com,  which  with  us  is  rai-e.  but  in 
(hotter  countries  common  :  insomuch  as  the  word  ca- 
^iamitaa  was  first  derived  from  calamus,  when  the  com 
cimld  nut  get  out  of  the  stalk.  .Anottitr  ill  accident 
is  over-weC  at  sowing  time,  which  with  us  breedeth 
much  dearth.  iusonuicU  as  the  com  never  cumeth  up; 
and  iDHuy  times  tliev  are  forced  to  resow  suumier 
com  where  Uiey  sowed  winter  com.  Another  iU  ac- 
jAAenl  is  bitter  fi\>sts  cuntiiuird  witliout  snuw,  espe* 
•cirily  in  the  beginning  of  the  winter,  alter  tiie  heed  is 
new  sown.     AoulbeL-  diseaw?  is  M'orms,  which  sotne* 
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timi^s  breed  ia  the  root,  and  happen  upun  hot  sum 
and  showers  immtdiateljr  afler  the  sowing-;  mai 
another  worm  Iwwdeth  in  the  ear  itself,  e>}iectall]r 
when  hot  suns  bruak  oflten  out  uf  clouds.  Another 
disease  is  weeds ;  and  they  arc  such  as  either  choice 
and  over-shadow  the  cum,  and  (h-ot  it  down  ;  or  starre 
4he  corn,  iind  dpceive  it  of  nourislioient.  Another  d» 
ease  is  over-rankness  of  the  i^m ;  which  they  ose  to 
Temrdy  by  mowing  it  aiU^v  it  is  anne  up;  or  puitii^ 
sheep  into  it.  Another  ill  nrcident  is  la)iiig^  of  com 
with  great  rains,  near  or  in  harvest.  Another  ill  acci- 
dent is,  if  the  seed  happen  to  have  touched  oil,  or  qdt 
thing  that  is  fat ;  for  those  substances  ha%'e  an  anti- 
pathy with  nourishment  of  water. 

07t).  The  remedies  of  the  diseases  of  com  hart 
been  obAtrved  as  fdllowetli.  The  steeping  of  the 
grain,  before  sowing;,  a  little  time  in  wine,  is  thought  t 
pi'eservattve  :  ttie  mingling  of  seed-corn  with  a&hcsk 
thini^ht  to  be  good ;  the  sowing  at  the  wane  of  the 
<  tnoon,  is  thought  to  make  the  com  sound:  it  hatfa  not 
been  practised,  but  it  isthou!;Iit  to  beof  nso  to  make 
some  mijcellane  incoi-n;asifyousow  a  few  beans  with 
wheat,  your  wheal  will  be  the  better.  It  hath  beea 
ti»ervcd,  that  the  <iowinsr  <*'  <^'<^i^  v)^')  faousleek  doth 
good.  Though  gi-ain  that  touehctli  oil  or  fat,  re* 
ceiveth  hurt,  yet  the  sleeping  of  it  in  the  dreg^of  oil, 
wlieii  it  berjinneth  to  putrify,  which  thcA'  call  amurca. 
is  thought  to  assure  it  ngain^t  Morms.  It  is  rcpoitcd 
also,  that  if  com  be  mowed,  it  will  make  the  grain 
longer,  but  emptier,  and  having  more  of  the  hiiik. 

671.  It  hath  been  noted,  that  sect!  of  a  year  old  is 
the  best ;  and  of  two  or  three  years  is  worse ;  and 
that  which  is  more  old  is  quite  Iiarrcn  ;  though,  no 
•doubt,  (iome  seed  and  grains  hi^t  better  than  nthen. 
^Tbe  corn  which  in  the  vanning  Heth  lowest  is  the  best: 
."and  the  corn  whicli  broken  or  bitten  retaiiieth  a  Httte 
yellowness,  is  letter  than  that  which  is  wry  white. 

67s.  Tt  hath  been  observed,  that  of  all  roots  of 

herbs,  the  root  of  sorrel  goeth  the  farthest  into  the 

l^arth;  itisimtucJi  that  it  hath  beeu  known  to  go  three 

L-tublts  deep  ■  anA  VWV  \l  is  the  i-oot  that  coniinueth  flc 
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longest  to  be  set  again,  of  any  root  that  growcUi.  It 
i$  a  coM  and  acid  beii),  ihnt,  as  it  seemcth,  loveth  the 
earth,  and  is  not  much  drown  by  the  sun, 

673.  It  hath  lK*n  observed,  that  sonte  herbs  Uke 
best  bein^  watered  with  salt  water:  as  radish,  beet* 
rue,  pcnnyioyal;  this  trial  would  be  extended  to 
some  other  herbs  ;  especially  such  as  are  strong-,  aa 
tarragon,  mustard-seed,  rocket,  and  the  Uke. 

674.  It  is  strange  that  is  p;euerally  received, .  how 
sonte  pois(»ious  beasts  affect  odorat<.-  and  wholesom* 
herbs ;  as  that  the  snake  loveth  fennel ;  that  the  toad 
will  be  much  under  sage;  that  fiogs  will  be  in  cinque- 
foil.  It  uiay  be  it  is  rather  the  shade,  or  other  cover- 
ture, tliat  thev  take  liking  in,  than  the  virtue  of  tlio 

'-  675*  It  were  a  matter  of  great  profit,  save  Uiat  1 
doubt  it  is  too  conjectural  to  vrature  upon,  if  one 
could  discern  what  com,  herbs,  or  fruits,  arc  like  tq 
be  in  plenty  or  scarcity,  by  some  signs  and  prognostics 
in  the  beginning  of  the  year :  for  as  for  those  that  are 
like  talte  in  plenty,  they  may  be  bargained  for  ujion 
the  ground;  as  the  old  relation  was  of  Tholci;  whoi 
jto  shew  bow  easy  it  was  for  a  philosopher  to  be  rieli, 
when  he  foresaw  a  great  plenty  of  olives,  made  a  mo- 
nopoly of  them.  And  lor  scaj-city,  men  may  inak« 
pro5t  in  keeping  better  the  old  store.  I»og  continu- 
ance of  snow  is  beheved  to  make  a  fruitful  year  of 
com  :  an  early  winter,  or  avci-y  late  winter,  a  baii-cn 
year  of  com  :  an  open  and  serene  winter,  an  lU  year 
of  fruit:  these  we  have  partly  touchetl  l^fore:  but 
other  progoostks  of  like  nature  are  diligently  to  be 
inquired. 

676.  Therk  sef-m  to  be  in  some  plantf:  Hingnlnri- 
ties,  wherein  lliey  ditl'cr  from  iillutlier;  (he  olive  h;tth 
Uie  oily  fiart  only  on  the  uuUude;  wl)ure&.i  nil  oilier 
jruits  have  it  in  the  nut  or  kernel.  The  ftr  hath,  in 
eflect,  no  f^tone,  nut,  nor  kernel ;  except  you  ^vill 
count  the  little  grains  kernels.  The  iMjmi^nnate  ^ni^ 
pine-apple  hav**  only  amongst  fniits  grains  distinct  in 
several  cells.  No  herbs  have  curletl  leaves  hut  cab- 
bage hihI  ciiblwi 57:- lettuce.  None  have  do\dile<l  lea-vcs, 
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one  belonging  to  the  stalk,  another  to  the  fruit  or  seed, 
but  the  artichoke.  No  flower  hath  that  kind  of 
6|>n'ad  that  the  woodbine  hath.  This  may  be  a  ha^ 
field  of  con  tern  phitioii ;  fur  it  sheweth  that  in  the 
frame  of  nature,  there  is,  in  tlie  prodnrin^  of  some 
Fpecies,  a  composition  of  matter,  which  happeneth 
oft,  and  v\dy  be  much  diversified :  in  otliem,  such  as 
happeneth  raiely,  and  admitteth  little  variety  :  for  93 
it  is  likewise  in  bea.sts  :  dogs  liave  a  resemblanre  with 
wolves  and  foxes;  horses  with  asses;  kine  ^vith  biif- 
fles ;  hares  with  coneys,  etc.  And  sn  in  hiixls :  kites 
\,  and  kestrels  have  a  resemlilanre  with  hawks ;  com- 
mon doves  with  ring-doves  and  turtles ;  blacktnrda 
with  thrushes  nnd  mavises ;  crows  with  ravens,  dawa^ 
and  choughs,  etc  Kut  elephants  and  swine  amongft 
beasts;  and  the  bird  of  parotlise  and  the  peacock 
amongst  birds ;  and  some  few  others,  hare  scarce 
any  other  species  that  have  affinity  with  them. 

We  leave  the  description  of  plfint:<,  and  their  vir- 
tues, to  hfrrbalfi,  iwd  other  like  books  of  natural 
history ;  wherein  mens  diligence  hath  been  gmt. 
even  to  curiosity :  for  our  experiments  are  only  such 
as  do  e\'er  ascend  a  degree  to  the  derivinj^  of  causes 
and  extractuig  of  axioms,  which  we  are  not  ii^fnomnt 
Vut  that  some  both  of  the  ancient  and  modem  writers 
have  also  laboured ;  but  their  causes  and  axioms  are 
so  full  of  imagination,  and  so  infected  with  the  old  re* 
ceived  theories,  as  they  are  mere  inquinations  of  er> 
perience.  and  concoct  it  not.  '*. 

Expetiment  aolttarif  touching  healing  of  woundt^ 

677.   It    hath    been  observed  by   some  of 

ancients,  that  skins,  especially  of  rams,  newly  pulled 

off,  and  applied  to  the  wounds  of  stripes,  do  keep  tbem 

fVom  swelling  and  exulcerating;  and  likewise  heal 

them  and  close  them  up ;  and  that  the  w  hites  of  eggs 

do  tlie  same.     The  cause  is  a  temperate  (xingbitina- 

\^tm ;  for  both  bodies  ore  clammy  and  viscous,  and  do 

^bridle  the  dellux  of  humours  to  the  hurts  without 

f  jwimiug  them  in  too  much. 
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£.zpermeni  solitary  touching  fat  diffused- in  fief h. 
678.  You  may  turn  almost  all  flesh  into  a  fatty 
viihstitncr.  if  yoo  take  flesh  and  cut  it  into  picctv,  aud- 
it the  |>i(Tfs  into  a  glass  tovrred  witii  jinrchnieut : 
d  so  let  the  ^la^s  stand  ax  nr  sevtn  hourKin  boiling 
water.  It  may  Ik;  an  exjierifnent  of  pntfit  formAkii)^ 
(^fat  nr  gTt>asL>  for  iiintiy  tise^  ;  hut  tlieii  it  must  be  of 
such  flesli  as  is  not  edible ;  as  horites,  dng^,  bean,' 
fuxes.  badgers,  eic, 

Erperhncnt  solitary  iouchhig  ripetihig  of  drink  be- 
fore the  lime. 

679*  It  is  reported  by  one  of  the  ancients,  that  new 
ine  put  into  vessels  well  stopfied,  and  the  vessels  let 
down  into  the  sea,  will  accelerate  very  much  the 
making  of  them  ripe  and  iwtable.  The  same  would> 
be  trie<l  in  wort. 

Experivient  solitary  touching  pilosity  and  phtmagc. 
I  680.  Beahts  are  more  hairy  than  men,  and  savage 
men  more  than  civil ;  and  the  plumage  of  birds  ex- 
ceedeth  tlie  pilosity  of  beasts.  The  cause  of  the 
smoothness  in  men  U  not  any  abundance  of  heat  and 
moisture,  though  that  indeed  causeth  pilosity;  but 
there  is  requisite  to  pilosity,  not  so  much  heat  and  mois* 
ture,  as  excrementitious  heat  and  moisture ;  for  what- 
soever assimilateth,  gocih  not  into  the  hair;  and  ex- 
civmentitious  moisture  abuuiidetli  most  in  bt- asts,  and 
men  that  are  moi'e  savage.  iMuch  the  same  reason 
is  there  of  the  plumage  of  birds  ;  for  birds  assimilate 
less,  and  excern  more  than  beasts ;  fur  their  excre- 
ments are  ever  liquid,  and  their  flesh  generally  more 
dry  :  besides,  they  have  not  instruments  for  urine ; 
and  su  ail  the  excrenK>ntitiuus  moistuiv  goetb  into 
the  feathers :  and  therefore  it  is  no  marvel,  though 
birds  he  conmionly  better  meat  than  beasts,  berat]t<c 
their  flesh  dulh  assimilate  more  finely,  and  secerneth 
more  subtilly.  Again,  the  head  of  man  hath  hair 
upon  the  first  birth,  which  nu  other  part  of  the  bod/^ 
hath.  The  rniise  may  be  want  of  perspiration  ;  for 
much  of  the  jnatler  of  hair,  in  the  other  parts  of  the 
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bodr,  ^oeth  forth  by  insensible  perspiration ;  and  br- 
|«idfs.  cbe  skull  being  nf  a  more  solid  tnibstaBce.  nou- 
[Xiaheth  and  assimilateth  less,  and  excemeth  more ;  and 
t«o  likewise  doth  the  chin.  Wo  see  also,  that  hair 
itometh  not  u[)on  Ibe  palms  of  the  hands,  nor  soles 

of  the  feet;  which  are  parts  more  perspiroble.      And 

children  likewise  are  not  hairy,  for  that   their  dun 

Are  more  perspirable. 

£jVptriment  toiitart/  touching  the  quickness  of  mo- 
tion in  birtk. 

681.  Birds  are  of  swifter  motion  than  beasts;  for 
the  flight  of  many  bitxls  is  swifter  than  the  race  ofanr 
beasts.  The  cause  is,  for  that  the  spirits  in  birds  are 
in  greater  proportion,  in  comparison  of  the  bulk  of 
their  body,  than  in  beaists :  fur  as  for  the  reuon  that 
some  give,  tJiat  they  are  partly  carried,  whereas  betsts 
go,  that  Is  nothinj^:  for  by  that  reason  swimming 
should  be  swifter  than  running :  and  that  kind  of  car- 
riage also  is  not  without  labour  of  the  wing. 

Experiment  solitary  touching  the  different  cUanuts 
of  the  sea. 

682.  The  sea  is  clearer  when  the  north  wind  Wow- 
eth,  than  when  the  south  wind.  The  cause  is,  for  that 
palt  water  hath  a  little  oiliness  in  the  surface  thereof, 
ps  appearetit  in  very  hot  days :  and  again,  for  that  the 
pouClkcm  wind  relaxeth  the  water  somewhat ;  and 
no  water  butling  b  so  dear  as  cold  water. 

Experiment  solitary  touching  the  different  heats  of 
jire  and  boiling  water. 

683.  FiBC  burneth  wood,  making  it  first  luminous ; 
then  black  ami  brittle;  and  lastly,  broken  and  Jnctiie- 
rote ;  scalding  water  doth  none  of  these.  The  cause 
is,  for  that  by  fire  the  spirit  of  the  body  is  Rrst  refined, 
9nd  then  emitted ;  whereof  the  refining  or  attenitft- 
tion  causeth  the  light;  and  the  emission, first  the  fra- 
gility, and  after  the  dissolutinn  into  ashes ;  ndther 
doth  any  other  body  enter :  hut  in  water  the  spirit  of 
fhe  body  is  not  refined  so  mitch  ;  ftr»d  besides  part  of 
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the  water  entereth,  wliicii  tloth  increase  the  spirit,  and 
in  a  degret:  e\tinf;iii6h  it:  therefore  we  see  Uiat 
hot  water  will  quenc-li  fire.  And  a^aio  we  see*  tliat 
io  bodies  wherein  the  water  doth  not  uiueh  enter,  hut 
only  the  heat  passeth,  hot  water  worketh  the  effects  of 
fire ;  as  in  e^s  boiled  and  roasted*  into  winch  tlie 
water  entereth  not  at  all,  there  is  scarce  difference  to 
be  (liswrned ;  hut  in  fruit,  and  flesh,  whereinto  the 
n'ater  entereth  in  some  part,  there  is  much  more 
diilerence. 

Experimeni  solitary  touching  the  qualification  of 
heat  by  moisture. 

684.  The  bottom  of  a  vessel  of  boiling  water,  as 
hath  been  observed,  h  not  very  much  heated,  so  as 
men  may  put  iheii*  hand  under  the  vessel  luid  remove 
it.  The  cause  is,  for  tliat  the  moisture  of  water  as  it 
quencheth  coals  where  it  entereth,  so  it  doth  allay 
heat  where  it  touchctli :  and  thcrefoix'  note  well,  that 
moisture,  although  it  doth  not  pass  through  bodies, 
without  conimunicatiou  of  some  substance,  as  heat 
and  cold  dn,  yet  it  worketh  manifest  efl'etls ;  not  hy 
entrance  of  the  body,  but  by  quidifying'  of  tbc  beat 
and  cold ;  as  we  see  in  this  itistance :  and  we  se^ 
likewise,  that  the  nnter  of  things  distilled  in  water, 
which  they  rail  the  Imth,  dilfereth  nut  much  from  the 
water  of  things  distilled  by  fire.  We  5ee  also,  that 
pewter  dishes  with  water  in  them  will  not  melt  easily, 
but  without  it  ther  will;  nay  we  see  more,  that  but- 
ter, or  oil,  which  in  th«^nisclves  are  inflammable,  yet 
by  virtue  of  their  moisture  will  do  the  bke. 

Experiment  soUlary  touching  yawning, 

685.  It  hath  been  noted  by  the  ancients,  that  it  is 
dangerous  to  pick  one's  ear  whilst  he  yawneth.  The 
cause  is,  for  that  in  yawning  the  inner  parchmcDt  of 
the  earis  extended,  by  the  drawing  in  of  the  spirit  and 
breath ;  for  in  yawning,  and  sighing  both,  the  spuit 

first  strongly  draini  in,  and  then  strongly  expelled. 
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Experiment  solitary  touching  the  hiccough. 

686.  It  hftth  been  observed  by  the  ancients,   thirt 

'^nt-f-zing  dnth  cease  the  hiccoiig:h.     Thecal;  ""'T 

'that  the  motion  of  the  hiccough  is  a  h'ftinp  n,  nf 

raomach,  ^^'hich    sneer-ing   doth    somcwhnt    dcpms 

and  divert  the  motion  another  way.     For  first  we  sec 

rlhat  the  liiccoiigh  cnnieth  of  fulness  of  meat,  cspr- 

[■iially  in  children,  which  cauteth  an  extension  of  the 

Stomach :  we  see  also  it  is  caused  by  nrid  meats,  or 

drinks,  which  is  by  the  pricking  of  the  stomach  ;  and 

this  motion  is  ceased  either  by  diversion,  or  by  dctcn- 

kioD  of  the  spirits ;  diversion,  as  in  snccwng ;  dct«>- 

[  tion,  as  we  see  holding  of  the  breath  doth  help  some- 

I'^hat  to  cease  (he  hiccough;  and  putting^  r  man  Into 

t'an  earnest  study  doth  the  like,  as  is  commonly  used : 

and  vinegar  put  to  the  nostrils,  or  gargarist-d.  dolh  it 

[iftlso;  for  that  it  is  astringent,  and  inhjWtctb  the  mo* 

jlion  of  the  spirits. 

Ejcperiment  solitary  touchtitg  sneezing. 

6S7.  Looking  against  the  sun  doth  induce  sneex- 
,,1ng.     The  canse  is  not  the  heating  of  the  nostrils,  fur 

then  the  holding  up  of  ilie  nostrils  against  the  sun, 
<  though  one  wink,  would  do  it ;  but  the  dmwifig  down 

of  the  moisture  of  the  brain  :  for  it  will  make  the  eyes 
^»un  with  water;  and  the  drawing  of  muisturc  to  the 
f-eyes,  doth  draw  it  to  the  nostrils  by  motion  nf  con- 
'«ent;  and  so  foUowcth  sneezing :  as  contrariwise,  the 
'.  -tickling  of  the  nostrils  within,  doth  draw  the  nuusture 

lo  the  nostrils,  and  to  the  eyes  by  consent ;  for  they 

also  will  water.  But  yet  it  hath  been  ubMTVct),  tiiat 
ftf  one  be  atnut  to  sneeze,  the  rubbing  of  the  eyes  till 

they  nm  with  water  will  prevent  it.  Wiercof  the 
;  icausc  is,  for  that  the  humour  which  was  di'seeuding  lo 
[the  nostrils,  U  diverted  to  the  eyes. 

JC.rpei'i?nait  solitary  touching  ike  tenderness  of  the 

teeth. 

088.  The  teeth  are  more  by  cold  drink,  or  tlie 
[)ikc,  affected  than  the  other  jwirts.  The  cause  is 
[Rouble ;  the  one,  for  that  the  resistance  of  bone  to 
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rold  is  jE^ftter  than  of  flesh,  fnr  that  the  (lesh  shrink' 
i'th,  hut  the  bone  resisteth,  wliereby  tlie  cold  iK-c-ometh 
more  eager:  the  other  in,  for  that  the  tei'th  are 
parts  without  bluod  ;  whereas  blood  helpelh  to  (|ualiiy 
the  cold ;  and  therefore  we  see  tliat  the  sinews  are 
much  alfected  with  cold,  for  that  thoy  arc  parts  ttilh*, 
out  blood  ;  so  the  bones  in  sliarp  colds  wax  britlle  ; 
and  tJierefure  it  hueh  lieen  aeeu,  that  ail  contugiuus  of 
bones  in  hard  weather  are  more  diflicult  to  cure. 

E,vperiment  solitary  touching  the  tongue.         ' 

689.  It  hath  been  notedt  that  the  Xavx^wn  receivctJi 
ninre  easily  tokens  of  diseases  than  the  otjier  parts  ;  as 
of  heats  within,  which  appear  most  id  the  blackness 
of  tJic  tongue.  Again,  pyed  cattle  are  spotted  in  their 
ton^ies,  ftc.  'I'hc  cause  is,  no  dciubt,  the  tenderness 
of  the  part,  which  thereby  receiveth  more  easily  all 
alterations,  than  any  other  parts  of  the  flesh. 

K.vperini€nt  solitary  touching  the  taste.  ^ 

690.  WiiF.N  the  mouth  is  out  of  taste,  it  raakctb 
things  taste  sometimes  salt,  chiefly  biltti- ;  and  some- 
times lothsomc.  but  never  sweet.  The  cause  is,  the 
corrupting  of  the  moisture  about  the  tongue,  which 
many  times  turneth  bitter,  and  salt,  andlothsome; 
but  sweet  never ;  for  the  rest  are  degrees  of  corrup- 
tion. 

Bxpcrimcut  solitary  touching  some  prognostics  of 
pestiUntinl  seasons. 

691.  It  was  observed  in  ibe  ^eat  plague  of  the 
last  year,  ttiat  tliere  were  seen,  in  divers  flitches 
and  low  gi-ounds  olmut  I/)ndun,  many  toads  tlial 
had  tJiils  two  or  three  inches  lon^  at  t)ie  least ; 
whereas  trKid.s  usually  have  no  tails  at  all.  Which 
argupth  a  great  dispiK>itioii  to  putrefaction  in  the  soil 
and  air.  It  is  rc|M)i-tcd  likewist',  that  roots,  such  as 
carrots  and  parsni|)s,  uiv  more  sweet  and  luscious  in 
infectious  years  Uum  in  other  years. 
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£speriment  solitaiy   touching  spedai  simple*  for 
medicines. 

692-  Wise  physicians  ^ould  with  all  rlili^-pnce  ij>. 
tquire.  what  simples  nature   yieldcth  that  have  ex- 
Itreme  suhiile  part^  without  any  mordioalion  or  &cH- 
\laony  :  for  they  umieniiine  that  which  is  hard  ;  they 
iopen  that  which  is  stopped  and  shut;  and  they  ex- 
I  fiel  that  which  is  offensive,  gently,  mthtMit  too  niuch 
itierturbation.     Of  this  kind  are  elder-flowers ;   which 
Itherefore  are  projicr  fur  thf  stone  :  of  this  kind  is  the 
^dwarf-pine;  which  is  proper  for  tl»e  jaundice  :  ofthi}! 
ilrind  is  hartshorn  ;  which  is  projn'r  for  agurs  and  iij. 
'  lections:  of  this  kind  is  piony ;  which  is   proper  for 
[stoppinpt  in  the  head:    of  this   kiitd  is  fumtlnnr; 
[which  Is  proper  for  the  spleen:    and   a  mimhe-r  of 
^Athers.     Generally,  divers  crratnres  bnd  of  putrc&c- 
ICIon,  thoug'h  they  he  somewhat    lothsome  to   ttkev 
[Bre  of  this  kind  ;  ns  earth-worms,  timber-sows,  snnilt, 
\€tc.     And  I  conceive  that  the  trochisks    of  vii>ers 
I  which  are  so  much  mag^nified,  and  the  flesh  of  snakes 
liome  ways  conditcd,  and  corrected,  which  of  late  are 
,  growTi  into  some  credit,  are  of  the  same  nature.     So. 
[uie  parts  of  beasts  putrifted,  as  casloretm  and  tnt»k. 
rhich  have  extreme  subtile  parts,  arc  to  be  placed 
'amongst  them.     We  sec  also,  that  piitrefactious  of 
plants,  as  a^^aric  and  Jews-ear,  arc  of  fjreatest  virtue. 
The  cause  is,  for  that  pnti-efaction  is  the  subtilesl  of 
all  motions  in  the  parts  of  bodies  :  and  since  we  can- 
Lpot  take  down  the  Ures  of  living  creatnirs,  which, 
[some  of  the  Paracelsians  say,  if  they  could  be  tak< 
lown,  would  make  us  immortal ;  the  next  is  for  sol 
tilty  of  operation,  to  take  bodies  putrilied  ;  such  as 
lay  be  safely  taken.  ~ 

Ei-ptrimenU  in  consort  touching  Venus^ 

693.  It  hath  been  observed  by  the  nncient«, 
inch  use  of  Venus  doth  dim  the   bi^ht ;  and  y< 
iinurhs,which  are  unable  to  generate,  are  nevertl 
also  dim-sighted.  The  cause  of  dimness  of  iright  in  tl 
ribrmer,  is  the  expenctr  of  spirits ;  in  the  latter,  ll 
Fover-moisturc  of  the  brais :  for  the  over-moisture  oft 
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l)ratn  doth  thicken  tlie  spirits  visual,  and  obstnicteth 
their  pai$ap:es ;  as  we  sec  by  the  decay  in  Ihc  sii*-ht  in 
ag« ;  where  also  the  diminution  of  the  spirits  concur- 
reth  as  another  caune :  we  see  abo  that  blindness 
cotneth  by  rheums  and  cataracts.  Now  in  eunuchs 
there  are  all  the  notes  of  moisture ;  as  the  swelling  of 
their  thifxhs,  the  looseness  of  their  belly,  the  smooth- 
ness of  their  skin,  etc* 

694.  The  pleasure  in  the  act  of  Venus  is  the 
gTeat4!«t  orthe  pleasures  of  the  senses:  the  matching*  of 
it  with  itch  is  improper,  though  that  also  be  pleading 
to  the  touch.  But  the  causes  are  profound.  First,  all 
the  organs  of  the  senses  cfualify  the  motions  of  the 
spirits ;  and  make  sq  many  F<everal  species  of  motions, 
and  pkasuivs  or  displeasures  thereupon,  as  tJiere  be 
diversities  of  ui^ans.  The  instruments  of  dght,  hear- 
^m  in^,  taste,  and  smell,  arc  of  screrat  frame ;  and  so  are 
^B  the  parts  for  generation,  'lliereforc  Scnliger  doth  well 
^H  to  make  the  pleasure  of  generation  a  sixth  sense;  and 
^ft  if  there  were  any  other  differing  orpans,  and  qualified 
^B  perforations  for  the  sfHrils  lo  pass.  tJiere  would  be 
^Ljnore  than  the  five  senses :  neither  do  we  well  know^ 
^m  whether  some  beasts  and  birds  have  not  senses  that  we 
^V  know  not;  and  the  very  scent  ufdogs  is  almost  a  sense 
I  by  itself.  Secondly,  tlie  pleasures  of  the  touch  are 
I  greater  and  decp'.T  than  those  of  the  other  senses ;  as 
I  we  see  in  warmint;  upon  cold ;  or  refrigeration  upon 
heat :  for  as  the  pains  of  the  touch  are  greater  than 

Pthe  offeiKes  of  other  senses  ;  w  Hkcwise  are  the  plea- 
sures. It  is  true,  that  the  affV.rtlng"  of  the  sjjirits  im- 
mediately, and.  as  it  were,  without  an  or^n,  h  of  the 
p-eatest  pleasure;  which  is  but  in  two  thinfjs:  sweet 
bsniells,  and  wine,  and  the  like  sweet  vai>ours.  For 
smells,  we  see  their  great  and  sudden  effect  in  fetching^ 
men  again  when  they  swoon:  fur  drink.  It  is  (YTtain 
I  that  the  pleasure  of  drunkenness  i^  next  the  pli^a-surc 
of  Venus;  and  great  joys,  likewise,  make  the  .spirits 
move  and  touch  themselves :  und  the  pleasure  nf 
V^enus  is  somewhat  of  the  same  kind. 
695.  It  hath  l>een  always  fAeei-ved,  that  men  are 
^01%  inclined  to  Venus  in  the  winter,  and  women  in 
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the  summer-  The  ciuse  is,  for  that  the  spirit*,  in  it 
body  more  hot  and  dry,  as  the  spirits  of  men  arr,  by 
the  summer  arc  more  exhaled  find  di55i{wtcd;  and  in 
the  winter  more  condensed  and  kept  entire :  but  in 
boditrs  that  are  cold  and  moiM.  as  u-oin<»ns  are,  the 
flummcr  doUi  dierish  the  spiiits,  and  callelh  them, 
forth:  Ui«  winter  doth  dull  them.  Purthemiure.  the 
abstinence,  or  intemussion  of  the  use  of  Venus  in 
qpAist  and  well  habituate  Iiodif.9.  tireedetha  mmilierof 
lUMa^es:  and  especially  daugetuuh  iiupu&tujnatiuas. 
The  reason  is  evident ;  for  tiiat  it  is  a  principal  era- 
puation,  especially  of  the  spirit:^:  forof  thespii  '  '  c 
ifi  (srarce  any  exacuution.  but  in  V'enu5  and  <  ■ . 

And  therefore  the  omlsaiuii  uf  eitlter  uf  tlicm  brectleth 
^«11  disea^es  of  repletion. 

,     Experiments  in  consort  touching  the  insecta. 
f  The  nature  of  vivi5cation  ia  very  wortliy  the  ii 
quiry  :  ami  a&  the  nature  ui'thiii^^  lis  cunnnuiily  bett« 
pen-eivcd.in  small  thai)  in  great;  and  in  inipei 
tlmn  in  periect;  and  in  |mrts  than  in  ^vhole:    so  tl 
nature  uf  viviiicatiun  ia  best  inquired  in  creatures  bred 
of  putrd'action.     The  contemplatiun  whereof  hath 
many  excLlleiit  fniits.     First,  iti  di^lo^ntr  the  orij 
nal  of  vinricalion.     Secondly,  in  diiolobin^  the  orij 
ginol   of  fif;:uration.     Thirdly,   in   disclosing*   many 
tilings  in  the  nature  of  perfect  creatures,  which 
tliem  lie  more  hidden.     And  fourthly,  in  traducing 
by  way  of  operation,  some  observations  in  the  tmccti 
to  work  effects  upon  perfect  creatures.     Note,  thj 
the  word  insecta  agreeth  not  u  ith  the  matter,  but  w4 
ever  use  it  for  brevity's  sake,  intending  by  it  creatures 
bi'ed  of  putrefaction.  .^^ 

6£)t>.  Thk  iiisccta  lUx;  found  to  breed  out  of  severa^H 
matters:  Mune  breed  of  mud  or  dunf;;  as  the  earth-     ] 
worms,  eels,  snakes,  etc.     For  they  are  both  putr» 
factions  ;  for  walei  in  mud  duth  pulrify,  as  not  abl 
to  preserve  itself:  and  fur  duii^.  all  e.vcremcnts  are 
the  refuse  aTid  putrefactions  of  nouiishuKnt.     .Some 
breed  in  wood,  both  growiug  nnd  cut  down.     Query^ 
lawhai  woods niti!>l,  and  at  what  treasons?     Wc  kx 
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(hnt  ihcworms  withniany  feet,  which  round  ihemselrea 
into  balls,  nrr  hrcd  chiefly  under  logs  of  timber, -Hut 
not  in  tht>  tinilxr ;  and  they  are  said  to  be  found  also 
many  times  in  gardens,  where  no  logs  are.  But  it 
seemeth  their  generation  requireth  a  coverture,  both 
from  sun  and  rain  or  de«*,  as  tlie  timber  is;  and 
therefore  Ihey  are  not  venomous,  but  contrariH-ise  are 
held  by  the  physician?  to  clarify  the  blood.  It  is  o(> 
served  also,  that  cimkes  are  found  in  the  holes  of  bed- 
sides. Some  breed  in  llie  hair  nt"  living  creatures,  as 
lice  and  tikes ;  wliirh  are  bred  by  the  sweat  close 
kept,  and  somewhat  arefied  by  the  hair.  The  excre- 
ments of  living  creatures  do  not  only  breed  insecta 
when  they  are  excemed,  but  also  while  they  are  in 
the  body ;  as  in  worms,  whereto  chiidi-en  are  most 
subject,  and  are  cliiefly  in  the  giils.  And  it  hatli 
been  lately  obsei-ved  by  physicians,  that  in  many  pes- 
tilent diseases,  there  are  womi^  found  in  the  upper 
parts  of  the  body,  where  excrements  are  not,  but 
only  humours  piitrified.  Fleas  breed  principally  of 
straw  or  mats,  where  there  hath  Iteen  a  litlle  mois- 
ture; or  the  chaml)er  and  bed-strn,w  kept  close  and 
Ttot  aired.  It  is  received,  that  they  are  killed  by 
strewing  wonnwood  in  tlie  rooms.  And  it  is  truly 
observeci,  that  l>itter  things  are  apt  rather  to  kill,  than 
engender  putrefaction ;  and  they  be  things  that  are 
fat  or  sweet  that  are  aptest  to  putrify.  There  is  a 
worm  that  breedeth  in  meal,  of  the  shape  of  a  large 
white  mn£^t,  which  is  given  as  a  great  dainty  to 
nightingales.  The  moth  breedeth  upon  cloth  and 
other  lanifices ;  especially  if  they  be  laid  up  danki^th 
and  wet.  It  delighteth  to  be  about  tbe  flame  of  a 
candle.  There  is  a  worm  called  a  wevil,  bi-ed  under 
ground,  and  that  fL-edeth  upon  roots ;  as  parsnips,  car- 
rots, e/c.  Some  breed  in  waters  especially  shaded, 
but  tliey  niust  he  standing  waters;  as  the  water-sjiider 
that  hath  six  legie.  The  fly  caUed  tlie  gad-lly. 
breedeth  of  somewhat  thiLt  swinmieth  iipim  tlie  top 
ofthewattT,  and  is  most  about  ponds.  There  is  a 
worm  that  brc('(h4h  of  the  dregs  of  uine  decayed: 
which  anerwanU,  m  !«  f>lisor\*ed  by  snme  of  tbe  an- 
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cirats,  turnctli  into  a  gnat.     It  hath  been  observed 
by  the  andont<<,  that  there  is  a  worm  iliat  breedeth  in 
old  snow,  and  is  of  colour  reddish,  and  dull  of  incv 
tioQ,  and  dtL-tli  soon  after  it  coinetli  out  of  soow. 
Which  should  »hcu-,  that  snow  hath  ia  it  a  secxvi 
warouh ;  for  eUe  it  could  liardly  viviiy.     And  the 
leaaou  of  the  dyiu^  of  the  worm,  may  be  the  sudden 
exhaling^  of  iiiat  little  5|>irit,  as  soon  a&  it  cometh  out 
of  the  cold,  which  had  8hut  it  in.     For  as  biitter6ies 
quitkcTD  with  lieat,  which  were  heitumbt-'d  with  cold ; 
■o  spirits  mny  ij^hale  with  heat,  which  were  preserved 
in  cgtd.     It  u  afUnued  U>tli  by  the  ancient  and  cno* 
dern  ut>.^fivatiQa,  that  in  furoacfsuf  ci^ijieraxul  brittle 
where  chaiciies,  whicli  is  vitiioi,  is  ofieii  cast  in  (p 
tnend  thf  wnrkinsr,  there  risoth  suddenly  a  fly,  wfiick 
Vometiiites  ttunt^tlL  oh  if  it  took  hold  on  llit^  woiU  of 
ihe  Aimace;  sometimes  is  seen  movini;  in  the  fineb^ 
low ;  luid  dieth  presently  os  soon  as  it  is  out  of  th( 
fuiiiace :  whicli  u  n  tuihU'  iiutHiicc,  aiui  worthy  to  br 
|\tfeighed;  for  it  shewetb,  that  as  well  violent  beet  of 
fire.  US  the  gentle  heat  oi'  living' creatures,  will  vivify> 
if  it  have  matter  proportionable.     Now   the    great 
=  «xiom  of  vivification  is,  that  there  must  be  heat  to  di- 
late the  RiJirit  of  the  bfxly ;  an  active  spirit  to  be  di- 
jiated ;  matter  viscous  or  tenacious  to  hold  in  the 
[spirit;    and  that  matter  to  l>e  put  fortli  and  figured. 
dSTow  a  spuit  dilated  by  so  ardent  a  6re  a«i  that  of  the 
furnace,  as  soon  ax  evtrr  it  coolelh  never  so  littlt%  oon- 
K^ealeth  preseulty.     And,  no  doubt,  this  action  is  fur- 
[Hheredhy  thf  cluiUitc.s,  ivhich  hath  a  spirit  that  wnll 
I 'put  forth  and  gf^rminatc,  as  we  ^ee  in  choniical  trials. 
["iBrietly,  most  thinfi^  pntrified  brinp  forth  insecia  of 
•■evrrni  names;  hut  we  will  not  take  ujion  us  now  to 
enumerate  them  all. 

697.  Tun  imecta  have  been  noted  by  the  ancients 
to  feed  httlu:  hut  this  hath  not  Iteen  diligently  ob- 
•lervcd ;  fhr  grosshopjters  eat  up  the  green  of  whofe 
^countries  ;  and  silk-wnrniH  devour  leaves  swillly ;  and 
ints  make  great  provision.     It  is  true,  thidcre«tvre» 
sleep  and  ri'st  much,  cat  little;  as  dormice  SImI 
ere    'Ihey  are  all  without  blood:  which  may 
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be,  fur  that  tJie  juice  of  their  bodies  is  almost  all  one; 
not  blood,  and  tlt^li,  and  skin,  and  bonc»  as  in  perfect 
CTPatuTPs ;  thn  integral  ports  have  extreme  variety, 
Ijiil  (he  similar  parts  little.  U  is  true,  that  they  have, 
some  of  them,  a  diapbragtn  and  an  intestine ;  and 
they  Imvc  all  skinK ;  whirh  in  most  nf  tlic  iusecta  are 
cast  otiten.  'J'hey  are  not.  generally,  of  long-  life ;  yet 
bees  have  been  known  to  live  seven  years :  and  snaket 
are  thought,  the  rather  for  the  casting  of  their  spoil,  to 
live  till  they  be  old :  and  eels,  which  many  times 
breed  of  putrefaction,  will  live  and  grow  very  long: 
and  those  that  iiiterchano:e  from  worms  to  flies  in  the 
sammer,  and  from  flies  to  worms  in  the  winter,  have 
been  kept  in  boxes  four  years  at  the  least.  Yet 
thfre  arc  certain  flics  that  are  called  ephemera  that 
live  but  a  day.  The  cause  is  the  exility  of  the  spirit» 
cfr  perhaps  the  absence  of  the  sun;  for  that  if  they  were 
brought  in,  m*  kept  close,  they  mij^ht  live  longCT-. 
Many  of  the  insecta,  as  butterflies  and  other  flief,  re- 
vive easily  when  they  seem  dead,  beiog^  brought  to 
the  sun  or  fire.  The  cause  whereof  is  the  diffusion  of 
the  ntal  spirit,  and  the  easy  dilating  of  it  fay  a  little 
heat.  They  stir  a  good  while  after  their  heads  are  off, 
or  that  they  he  cut  in  pieces ;  which  is  caused  also,  for 
that  their  vita!  spirits  are  more  diffused  throughout 
all  their  parts,  and  less  confined  to  ot^ns  than  m 
[»erfect  creatures. 

698.  The  zVuec/j  have  voluntaryniotion. and  there- 
fore imagination  *.  and  whereas  some  of  the  ancients 
have  said,  that  their  motion  is  indeterminate,  and 
their  inia^nation  indefinite,  it  is  neg-ligently  ob- 
served ;  for  ants  go  rig^ht  forwards  to  their  hills ;  and 
bees  do  admirably  know  llie  way  from  a  flowery 
heatli  two  or  thrcti  miles  ofTto  their  liives.  It  may  be, 
gnat^  and  flies  have  their  imapnation  more  mutable 
and  ^ddv,  as  small  birds  ItkewL'^!  have.  It  is  said  br 
some  of  the  anritiits.  that  they  have  only  the  sen.se  of 
teeling^,  wliieh  is  manifestly  untrue;  for  if  they  g<i 
forth-rii^ht  to  a  place,  they  must  nwds  havesi^ht; 
besides  they  delight  more  in  one  flower  or  herb  than 
in  another^  and  therefore  Iiave  taste :  and  bees  an 
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calied  with  sound  upon  brass,  and  therefore  they  have 
I  heftiing^:  which  sheweth  likewise,  thai  though  their 
8|iirit  ^>e  diflused,  yet  there  is  a  scat  of  their  senses  in 
tlieir  head. 

Other  observattons  concerning  the  htsccta,  to- 
gether with  the  enumeration  of  them,  wc  refer  to  thtt 
place,  where  we  mean  to  liandle  the  title  ot  anioiaUift 
f^eneraL 
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•  699*  A  MAN  leapeth  better  with  weights  in  his 
liands  than  without.  The  cause  is,  for  that  thr 
Aveight,  if  it   be  proportionable,  strengtheneth  the 

(.sinews  by  contracting  them.  For  otherwise,  where 
no  contraction  is  needful,  weight  hindereth.  As  we 
pee  in  horse-races,  men  arc  curious  to  foresee,  that 

.  4here  be  not  the  least  weight  upon  the  one  horse  mocc 
than  upon  the  otlicr.  In  leaping  with  weijrhts  the 
arms  ore  first  aunt  l>ackwards,  and  then  fomaobi,  with 
wo  much  the  greater  force ;  for  the  handd  go  backward 

!  "before  they  take  their  rise.  Query,  if  the  contrary 
motion  of  the-  spirits,  immediately  befui^  the  motiao 
.we  intend,  doth  not  cause  tlie  spirits  as  it  were  to 
break  forth  with  mure  f<.>ix«  ?  as  breath  aUo,  drawn 
^iid  kc'pt  ill,  Cometh  t'otth  more  forcibly  :  and  in  cast- 
ing of  any  thing,  the  arms,  to  make  a  greater  swingi 
are  first  cast  backward.  ^m 

I  Experiment  solitary  touching  the  pleasures  and  dU-    ' 
pleasures  of  the  senses,  especially  o/'  hearittj^. 

700.  OFmusical  tones  andunetjualsouuiU  wcharc 

[spoken  betbre;  but  toucliing  the  pleasure  and  dis^ 

plca&ui-c  of  the  SL'I)^'.'^  nut  m  fuUy.     Hamh  sounds 

a^  of  a  saw  when  it  is  stiarpeued;  grinding  of  one  atnw 

AgaiuKt  another;  squeaking  or  ehrieking  oiiise ;  make 

s.  shivering  ur  honor  in  the  body,  an'  -       '      '  ■  lb  on 

|',cdgc.     The  euuse  u,  for  that  the  el,  Imear 

^^lu  affect  tlie  spirits,  immediately,  mo5t  with  piensurr 

mid  ofience.     ^\'e  see  there  is  no  colour  that  afitTletb 

jthe  eye  ntueh  with  displeasure :  theix:  be  eights  thait 

iMi'v  liurrible,  Ijeeuu^- tliey  excite  the  memory  of 
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that  are  odious  or  fearfiU;  but  the  same  things  painted 
do  little  aflcct.  As  for  soiells,  tastes,  and  toudics, 
they  lje  things  that  do  affect  by  a  partici]>atioD  or  im- 
pulsion of  the  body  of  the  object.  So  it  is  &ound  alone 
that  doth  immediately  and  incorporeally  affect  most; 
this  is  most  manifest  in  music,  and  concordjs  and  dis- 
cords in  music;  for  all  sounds,  whether  they  be  ^ha^p 
or  fiat,  if  they  be  sweet,  have  a  roundness  and  equa^ 
lity;  and  if  they  be  harsh,  are  unetjual ;  for  a  diACOixl 
itself  18  hut  a  harshness  of  divers  sounds  mcetinp.  It 
is  tnie  that  inequality  not  stayed  upon,  but  passing',  is 
rather  an  increase  of  sweetness;  as  in  the  purling  nf  a 
wreathed  string;  and  in  the  raucity  ofatrum{M>t;  and 
in  the  nightingale-pi|)c  of  a  regal;  and  in  a  discord 
straight  fulling  upon  a  concord;  but  if  ynu  stay  u|ion 
it,  it  is  offensive:  and  therefore  there  he  these  three  de- 
grees of  pleasing  and  displeasing  in  sounds,  sweet 
sounds,  discords,  and  harsh  sounds,  which  we  mil  by 
divers  names,  as  shrieking  or  ^'aling,  such  as  we  now 
speak  of.  As  for  the  setting  of  the  teeth  on  edge,  wc 
see  plainly  what  an  intercourse  there  is  between  the 
teeth  and  the  organ  of  the  hearing,  by  the  taking  of 
the  end  of  a  bow  between  (he  teeth,  and  striking  upon 
the  stiing. 
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Kxperimtnt  solitary  touching  veins  of  medicaid 

earth. 

701.  Thebf,  be  minerals  tmH  fossils  in  RTcat  vari- 
ety ;  but  of  yeins  of  earth  mcdidnalf  but  feir ;  the 
chief  are,  terra  kmnin,  terra  sigiitata  communis,  and 
bolus  armemis;  whereof  ^erra  Icmnia  i-s  the  chief.  The 
virtues  of  theui  are,  for  curing  of  wnunds,  stanching 
of  bloodt  stopping  of  fluxes,  and  rheums,  and  arrest- 
ing the  spreading  of  poisdn,  infW-tion,  and  patre&C- 
tion :  and  thty  have  of  all  other  simples  the  perfcctert 
and  purest  quality  of  drying,  with  little  or  no  miattuK 
of  any  other  quality.  Yet  it  is  true,  that  the  bofe-af' 
moniac  is  the  most  cold  of  them,  and  that  terra  /cm- 
nia  is  the  most  hot ;  for  which  cause  the  island  Letn- 
nos.  whore  it  is  digged,  was  in  the  old  fabulons  agct 
consecrated  to  Vulcan. 

Experiment  solitary  touching  the  gro%cth  ofsponget 

702.  A  BOUT  the  bottom  of  the  Straits  are  gathered 
great  quantities  of  sponges,  which  are  gathered  frooi 

'the  sides  of  rocks,  being  as  it  were  a  large  but 
tough  moss.  It  is  the  more  to  be  noted,  because  that 
there  be  but  f^-v  substances,  plant-like,  that  grow 
deep  within  the  soa ;  for  they  are  gathered  son^etimes 
fifteen  fatliom  deep :  and  when  they  are  laid  on  sihore, 
they  seem  to  be  of  great  bulk  ;  but  crushed  together, 
will  be  transported  in  a  vgry  small  room. 

Experiment  solitary  touching  sea-Jish  put  in  /rah 

waters. 

703.  It  seemeth,  that  iish  that  are  used  to  the  salt 
water,  do  nevertlitless  delight  more  in  fresh.  We 
see,  tliat  Salmons  and  smelts  love  to  get  into  zinn. 
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tliough  it  be  agaimt  the  stream.  At  the  haven  of 
Constantinople  you  shal!  have  great  quantities  of  6sh 
that  come  from  the  Kuxine  sea,  tliat  when  they  come 
into  the  fi^esh  water,  do  inebriate,  and  turn  up  their 
bellies,  so  as  you  may  take  them  with  your  hand.  I 
doubt  there  hath  not  been  sufBcient  experiment  made 
of"  putting  sea-fish  into  fresh  water,  piinils,  and  poob. 
It  Is  a  thing  of  great  use  and  pleasure;  for  so  you  ma^ 
have  them  new  at  some  good  distance  from  the  sea: 
and  besides,  it  may  be,  the  fish  will  eat  the  pleasanter, 
and  may  fall  to  breed.  And  it  is  said,  tlint  Colchester 
oistei's,  which  are  put  into  pits,  wliere  the  sea  gyjeth 
and  conietli,  but  yet  so  that  there  is  a  fresh  water 
coming  also  to  them  when  the  sea  voideth,  become 
by  that  means  fatter,  and  more  grown. 

JCj-periment  solitary  touching  attraclion  Oi;  sivtili- 
iude  of  substance. 

704.  Thk  Turliisb  btiw  givelh  a  very  forcible  shoot;' 
insomuch  as  it  hath  l^ecn  known,  that  the  arrow  heth 
pierced  a  steel  target,  or  a  piece  of  brass  of  two 
inches  thick ;  but  that  which  is  more  strange,  tlie  ar- 
row, if  it  be  headed  with  wood,  hath  been  known  to 
pierce  thi-uugh  a  piece  of  wood  of  eight  inches  thick. 
And  it  i^  certain,  tliat  we  had  in  use  at  one  time,  for 
sea  fight,  short  arrows,  which  they  called  sprigtts, 
without  any  other  heads,  save  wood  sharpened;  which ' 
were  discharged  out  of  muskets,  ami  would  pierce 
through  the  sides  of  ships  where  a  bullet  would  not 
pieixie.  But  this  dependptli  upon  one  of  the  greatest 
secrete  in  oil  natuie ;  which  is,  that  simiUtude  of  sub- 
stance will  cause  attraction,  where  the  body  is  wholly 
freed  fironi  the  motinii  of  gravity:  forif  that  wen*  taken 
away,  lead  would  draw  lead,  and  gnXd  would  draw 
gnliJt,  and  iron  would  draw  iron,  witiiont  the  help  of 
the  loadstone.  But  this  same  motion  of  weight  or 
gravity,  which  is  a  mere  motion  of  the  matter,  and 
hath  no  a&inity  with  the  form  or  kind,  doth  kill  the 
other  motion,  except  itself  be  killed  by  a  vinU-nt  mo- 
tion, as  in  these  instances  of  arrows :  for  tl>en  the  mo- 
tion of  attraction  by  similitude  of  substance  be^nneth 
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to  shenr  itself.     But  M'C  sliall  handle  this  point  of  ni* 
ttirc  fully  in  due  place. 

Experhucnt    solitary  touching  certain   drinlu  m 
Turkey- 
70a.  TH£YhaveinTurkt7  and  the  cast  certain  cda> 

;  fections,  which  they  call  «;r\'els,  whicli  ane  like  to  can- 
dird  cnn5crvcR,  and  are  made  of  .su^ar  and  lemons,  or 
sugar  and  ritr<m.s,  or  ^ugar  and  violt^Ls  und  some  other 

I  flowers ;  and  some  mixtw^e  of  nmber  for  the  more  de- 
licate persons  :  an<I  those*  they  dissolve  in  water,  and 
thereof  make  their  drink,  because  tiiey  are  furbidden 
ivinc  hy  their  law.  But  I  do  much  niarvel,  that  no 
l-'nglisliman,  or  Outcliinun,  or  (■erman,  doth  set  op 
brewing  in  Constantinople;  considcruig  tJiey  have 
surh  quantity  of  barlej'.     For  os  for  the  general  sort 

,  «f  men,  frugiUity  may  lie  the  cau.se  of  drinkin;;  water, 
ior  that  it  i.s  no  small  saving-  to  pay  nothing  fur  one's 

l.^rink;  but  the  better  sort  mjg^ht  well  be  at  the  cost 
And  yet  I  wonder  the  lesy  at  it,  because  I  see  France, 
'Italy,  or  Spain,  have  not  taken  into  use  bi>er  or  ale; 

•which,  perhaps,  if  they  did,  would  bettta:  both  tbdr 
healths  and  their  complexions.  It  Is  Iik<'ly  it  would 
be  matter  of  great  gain  to  any  that  should  begin  it  in 
Turkey. 

Experiments  in  consort  touching  sweut. 

70^.  In  bathing  in  hot  water,  sAvcat,  nevertheless, 
comelh  not  in  the  parts  under  the  water.  The  csuw- 
is;  Brst,  for  that  sweat  [a  a  kind  of  coUiqiiation,  and 
that  kind  of  cnniquntion  is  not  made  either  by  an 
ovcr-drj*  heat,  or  an  ovcr-moi.st  heat:  for  over-moisture 
doth  somewhat  extinguish  the  bent,  as  we  see  that 
even  hot  water  quencheth  fire;  and  over-dry  heat 
shutteth  the  pores :  and  therefore  men  will  sooner 
sweat  covered  before  the  sun  or  fire,  than  if  they  stood 
naked :  and  earthen  bottles,  filled  whh  hot  water,  do 
provoke  in  bed  a  sweat  more  dahitily  than  bhck-tMits 
hot  Secondly,  hot  water  doth  cause  evapamtion 
from  the  5kin;  so  as  it  spendcth  the  matter  in  thoae 
paits  under  the  water,  before  it  issiicth  in  sv^mi. 
Again,  sweat  cometh  moi^e  plentifully,  if  the  heat  bo 
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increased  by  d^ccs,  than  if  it  be  greatest  at  first,  or 
ciiual.  'i'hc  cause  is,  for  that  the  pores  are  better 
opened  by  a  gentle  heat,  than  by  a  more  violent ;  and 
by  their  openin|r,  the  sweat  is^^ueth  more  ahundnntly. 
And  tlierei'ore  physicians  may  do  well  wlien  they  pro- 
voke fiwvnt  in  lied  by  bottles,  with  a  decoction  ol" 
sudorific  her[)5  in  hot  water,  to  moke  two  degrees  of 
heat  in  the  bottles;  and  to  lay  in  the  bed  the  les« 
heated  fii*st,  and  otter  half  an  hour»  the  more  heated. 

707.  SwKAT  is  snlt  in  taste ;  the  cause  is,  fur  that 
that  part  of  the  nonrishmcnt  which  is  fresh  and  sweet, 
tumeth  into  b!oo<I  and  flesh ;  and  the  sweat  i.s  only 
that  part  which  is  separate  and  cxccmrd.  Blood  also 
raw  hath  some  saltncss  more  than  fle;* :  Ihtausc  the 
Assimilation  into  flesh  is  not  without  a  little  and  siili- 
tile  excretion  from  the  blood. 

70R.  SwKAT  cometli  forth  more  out  of  the  upper 
parts  of  the  Iwdy  than  the  lower;  the  reason  is,  be- 
cause those  parts  are  more  replenished  with  spirits; 
and  the  spirits  arc  they  that  put  forth  sweat :  l>esides. 
they  arc  less  fleshy,  and  sxvcat  issueth,  chitfly,  out  of 
the  parts  tliat  aj^  less  fleshy,  and  more  dry  ;  as  the 
forehead  and  breast. 

709.  Mkn  sweat  more  in  sleep  than  wakin^^ ;  and 
jret  sleep  doth  rather  stay  other  fluxions,  (ban  cause 
them;  as  rheums,  looseness  of  the  body,  etc.  The 
cause  b,  for  that  in  sleep  the  heat  and  spirits  da  natu- 
rally move  inwards,  and  there  rest.  But  when  they 
are  collected  once  within,  the  heat  becometh  more 
violent  and  irritate ;  and  thereby  expellcth  sweat. 

710.  Coi.u  sweats  are,  many  times,  mortal,  and 
near  dcatli ;  and  always  ill,  and  su&pcirtcd  ;  as  in  ^"eat 
fears,  liyjKx-hondrincal  passions  etc.  The  cause  is, 
for  that  cold  sweats  come  by  a  relaxation  or  foi'saking' 
of  the  spirits  whereby  the  moisture  of  the  body »  whicli 
heat  did  keep  firm  in  the  parts,  sercrcth  and  issueth 
cut. 

711-  In  those  diseases  which  cannot  be  discliai^^ 
by  sweat,  sweat  is  ill,  and  rather  to  be  stayed ;  us  in 
diseases  of  the  lun^,  and  fluxes  oi  the  belly :  but  in 
those  di-i^TMcs  which  are  expelled  by  sweat,  it  easeth 
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And  liphteneth ;  as  in  agues,  peslilcnces,  e/c.     The 

cause  is,  for  that  sweat  in  the  latter  sort  is  partly  cp- 

tical,  and  sendeth  forth  the  matter  that  oifendeth ;  hui 

in  the  former,  it  either  proceedeth  from  the  labour  of 

[the  spirit3.  whirh  sheweth  them  oppressed ;  or  ftwn 

:  motion  of  consent,  when  nature,  not  able  to  exprf  tht 

disease  where  it  is  seated,  moveth  to  an  expoMoi 

'Indifferent  over  all  the  body. 

Ej:peiiment  solitary  touching  the  giotv^eoriK- 

712.  The  nat»ire  of  the  glow-worm  is  hi  I' 
well  observeii.     Thus  much  wtr  see;  that  tr.  ^ 
chteflj  in  the  hottest  moiilha  of  summer ;  and  that  tlic; 
lireed  not  iti  cliani|viin,  but   in  bushes  and   hcdgct- 
Whert^hy  it  may  be  Lonceiv^^d.  that  the  spint  of  tfaetu 

''iR  very  fine,  and  not  to  be  ]*chned  but  by  summer 

[■heats  :  and  again,  that  by  reasun  of  the  fineiteas,  it 

l^rdrith  easily  exhale.     In  Italy,  and  the  liott^r  coua- 

tries,  there  is  a  fly  they  call  Luccioie,  that  shinetb  u 

the  g^Iow-wtinn  dotli :  and  it  may  be  is  the  flying-  glow- 

worm.     But  that  Dy  is  chiefly  upon  fens  and  marsfaes. 

fctBot  yet  the  two  former  observations  hold ;  for  they  Me 

not  seen   but  in  the  heat  of  summer ;  and  scdge^  «r 

other  green  of  the  fens,  give  an  good  shade  as  bushe*. 

It  may  be  the  glow-worms  of  the  mid  conntriea  riptn 

not  so  far  as  to  be  winged. 

Experiments  in  consort  touching  the  imprcutontj 
which  the  passions  of  the  mind  make  ttpofi  the  body- 

71 3.  The  passions  of  the  mind  work  upon  the  body 
the  impressions  following.  Fear  causeth  paleneu, 
trembling,  the  standing  of  the  hair  upright,  startiii|^ 
and  shrieking.  The  paleness  is  caused,  for  that  iht 
blood  runneth  inward  to  succour  the  heart.  The  trcD- 
bling  is  caused^  for  that  through  the  flight  of  the 
rits  inwai-d,  the  outward  parts  aie  destituted,  ai>d 
sustuiiK'd.  Stajiding  upright  of  the  hair  is  caused, 
for  that  by  the  sliutting  of  the  pores  of  the  skiu,  tiic 
liair  that  Ueth  Q^lupe  must  nee<U  rise.  Starting  is  botii 
an  apprehension  of  the  thing  feared,  and  in  that  kind 
it  is  a  motion  of  shriDking,and  likewise  on  inquiahkm 
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in  the  be^nning,  w}iat  the  matter  should  be,  and  iu 
that  kind  it  is  a  motion  of  ei*ection.  and  Uicrefoi-e 
when  a  man  would' H!»ten  suddenly  to  any  thin^.  he 
st&rtcth  ;  for  the  starting  is  an  erection  of  tlie  spirits 
to  attend.  Shrieking  is  an  apiwtite  of  cxpeUin^j  thai 
which  suddenly  strilccth  the  spiiits:  for  it  must  be 
noted,  that  many  motions,  thoug-h  they  be  unprofitable 
to  expel  that  which  hurteth.  m  they  are  ofler*  o4' 
nature,  and  cause  motiom  by  consent ;  as  in  groaning* 
or  crying  upon  i»ain. 

714.  Griff  and  puin  cause  sig^hin^,  sobbing,  groan- 
ing, screaming,  and  roaring ;  tear^  distoi'tlng  of  the 
face»  grinding  of  the  teeth,  sweating.  Sighing  is 
caused  by  the  drawing  in  of  a  grt^uter  quantity  of 
breath  to  refresh  the  heart  that  laboureth ;  like  a 
great  draught  wl»cn  one  is  iliirsty.  Sobbing  is  tlie 
same  tiling  stranger.  Groaning,  and  screaming,  and 
ruariug,  are  caused  by  an  appetite  of  e.\pulsion,  an 
hath  been  said :  for  wIhmi  the  spirits  cannot  expel  the 
thing  that  liurtetli,  in  their  stiife  to  do  it,  by  motion 
of  consent,  they  expel  the  voice.  And  this  is  when 
the  spirit)  yield,  and  give  over  to  resist:  for  if  one  da 
con-ftantly  resist  jrain.  he  will  not  groan.  Tears  are 
caused  by  a  contraction  of  the  spirits  of  the  brain ; 
which  contraction  by  consequence  astringeth  the 
moisture  of  the  brain,  and  thereby  sendeth  teais  into 
the  eyes.  And  this  contraction  or  compre-Jsion  causeth 
also  K  ringing  of  the  bands ;  for  wi-inging  is  a  gesture 
of  expression  of  moisture.  The  distorting  of  the  face 
is  caused  by  a  contention,  first  to  bear  and  resist,  and 
then  to  expel ;  which  makcth  the  parts  knit  find,  and 
afterwards  open.  Grinding  of  the  teeth  is  cauicd, 
likewise,  by  a  gathering  and  serring  of  the  spirits  to- 
gether to  resist,  which  inaketh  the  t«eth  also  to  fit 
hard  one  against  another.  Sweating  is  also  a  com- 
p()und  motion,  by  the  labour  of  the  spiritji,  ^st  to 
resist,  and  then  to  expel. 

715.  Joy  causelb  a  cheerfuluess  and  vigour  in  the 
eyes,  singing,  leaping,  dancing,  and  sometimes  tears. 
All  these  are  the  effects  uf  the  dilatation  and  coming 

li'orth  of  the  spirits  into  the  outward  parti;   which 
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miiketh  them  more  lively  and  stirring.  We  know  it 
ihath  been  sten,  that  exclusive  sudden  joy  hath  caused 
]prL-5;eni  death,  while  the  spirits  did  sprtnd  so  niiirhu 
Ivicy  could  not  retire  cgain.  As  for  tcarH,  they  mre  the 
leflects  of  compressiim  of  the  moisture  of  the  braiii» 
^vpon  dilatation  oi  the  sj)irit4.  I-'or  cnnipressioii  cf 
[ihe  .spirits  worketh  an  expression  of  tht?  nmisture  of 
Vtiie  !)rain  by  ronscnt,  is  hath  hrcti  said  in  pritTf.  But 
I'Ahen  in  joy.  it  worketh  it  diversly;  Ttz.  hy  pro- 
Ipulsion  of  the  moisture,  when  the  spirits  dilate,  and 
,  occupy  more  room. 

7Ifi.  As'Gi'.R  causpth  pnlcness  in  some,  and  the 

Igoin^  and  coming  of  the  colour  in  others:  also  trem- 

(ling'   in   fiomc;    swelling,  fonmin;;   at    the  moutbt 

iftamping,  bending  of  the  fist.     Paleness,  and  goinj^ 

and  coming  of  the  colour,  are  caused  by  the  burning 

of  the  spirits  about  the  heart :  which  to  refresh  them- 

[»elve«.  call  in  more  spirits  from  the  outward  parts. 

And  if  tlie  palenesit  be  atone,  without  sending-  forth 

the  colour  again,  it  is  comnionly  joinetl  wil}i  some 

llear;  but  in  many  theiv  is  no  paleness  at   all.  but 

contrariwise   rednes;;    about  the  cheeks   and    ^lls; 

which  is  tiy  the  sending  forth  of  the  spirits  in  nn  ap- 

peUte  to  I'cvenge.     'rrenibhng  in  anger  i»  likewise  by 

a  calhn^  in  of  the  spirits ;  and  is  commonly  whea 

anger  is  joined  with  fenr.     Swelling  is  caused,  both 

by  a  dilatation  of  the  spirits  hy  over-heating,  and  by 

a  liquefaction  or  boiling  of  the  humours  thereupon. 

I'caming-  at  the  mouth  is  from  the  same  cnusc,  being 

an    ebullition.      Stamping,  and  )K'n<iing  of  the  ftst. 

arc  caused  by  an  imagination  of  the  act  of  revenge, 

717.   l<l(:iiT  displeasure  or  disHke  eauseth  shaking 
of  the    head,  frowning  and  knitting  of  the  hrovrs. 
These  effects  arise  from  the  same  eeuscM  that   trem- 
bling and  horror  do ;  namely,  from  the  retiring  of  the 
Bpirits  hut  in  a  less  degree.     For  the  shaking  of  the 
'bead  in  hut  a  slow  ami  definite  trembling:  and  is  a 
'  ffcsture  of  flight  refjf-al;  and  we  see  also,  that  a  dis 
:*ke  eauseth,  orten,  that  gesture  of  the  hand,  which 
'  Tie  use  when  we  refuse  a  thing,  or  warn  it  away.  The 
frowuiiig  and  kuitliug^  of  the  brows  is  a  gathering,  or 
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Berring'  of  the  spirits,  to  resist  in  some  measure.  And 
we  see  also  this  Icnitting*  of  the  brows  will  fallow  upon 
earnest  studying*,  or  cogitation  of  any  tiling,  though 
it  be  without  dislike. 

718.  SiiAMK  canseth  Mushing',  and  casting  down 
"of  the  eyes.     Blushing  is  the  resort  of  hlood  to  the 

face ;  which  in  the  jkassion  of  shame  is  the  part  that 
labonrcth  most.  And  although  the  blushing  will  be 
seen  in  the  whole  breast  if  it  be  naked,  yet  that  is 
but  in  passage  to  the  face.  As  for  the  casting  down 
of  the  eyes,  it  proccedeth  of  the  rcvciience  a  man 
bearetli  to  other  men  ;  whereby,  when  he  is  ashamed, 
he  cannot  indure  to  look  firmly  upon  others :  and  we 
see,  that  blushing,  and  the  casting  dbwn  of  the  eyes 
both,  are  more  when  we  come  lM?fore  many;  ort 
i*ompeii  quid  violiiusf  ntinquam  mn  cf>ram  pluribui 
tntbuit:  and  likewise  wlien  we  come  before  great  or 
reverend  persons. 

719.  Pity  causeth  sometimes  tears;  and  a  flexion 
or  cast  of  the  eye  a.aide.  Tears  come  fiom  the  same 
cause  that  they  do  in  grief:  for  pity  is  but  grief  in 
another's  behalJI'.  The  cast  of  Ihi*  eye  is  a  gesture  of 
aversion,  or  loathness  lo  behold  the  object  of  pity.    ' 

720.  WoxDEtt  causeth  astoni^^hmcnt.  or  an  im- 
moveable posture  of  the  body  ;  casting  up  of  the  <»yes 
to  heaven,  and  liftiufj  up  of  the  hands.  For  asto- 
nishment, it  is  caused  by  the  fixing  of  the  mind  upon 
one  object  of  cogitation,  whereby  it  doth  not  spotiatc 
and  transcur,  as  it  uscth;  for  in  wander  the  spirits 
fly  not,  as  in  fear;  but  only  settle,  and  are  made  less 
apt  to  move.  As  for  the  costing  up  of  the  eyes,  and 
lifting  up  of  the  hands,  it  is  a  kind  of  appeal  to  the 
Deity,  which  is  the  author,  by  [lower  and  providence, 
of  strange  wonders. 

721.  Laughivo  cnuseth  a  dilatation  of  the  mouth 
and  Hps;  a  continued  expulsion  of  the  breath,  with 
the  loud  noise,  which  maketh  the  interjection  of 
laughing ;  shaking  of  the  breasts  and  sides ;  running 
of  the  eyes  with  water,  if  ft  be  violent  and  continued. 
Wherein  first  it  is  to  be  understood,  thnt  laughing  i< 
scarce,  properlv,  a  passion,  hut  bath  its  source  from 
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the  intellect;  for  in  laughing;  there  ever  preoedetk 
fr  conceit  of  Komeivhat  ridiculout.     And  tberefOK  il 

,  is  proper  to  maii.  Secondly,  that  the  cause  of  langb- 
ing"  b  but  a  li^Iit  touch  of  the  spirits,  and  not  w 

^eep  an  imprcsston  as  in  oihpr  pa^iuos.  And  there- 
fore,  that  whicli  hath  no  aflinity  with  the  passions  of 
the  iniiid,  it  is  moved,  and  that  in  ^eat  vebenieocf, 
only  by  tickliHpr  some  pai-ts  of  the  body :  aad  we  set 
that  men  even  in  a  grieved  state  of  mind,  yet  canDot 
^metunes  forbear  laughing'.      Tlvirdly,    it  is   ever 

[Joined  with  some  degi-eo  of  delight:  and  therf-fcvre 

•  exhilaration  hath  some  affinity  uilh  joy,  thoujjh  it 

l-te  a  much  lighter  motion:  res  severa  est  venm 
gauiHum.  Fourthly,  that  *he  oUiect  of  il  \is  deibmiity; 
absurdity,  shrewd  turns,  and  the  Uice.    Now^  to  speak 

I  «f  the  eatiscs  of  the  effects  before  mentioned,  wbeiv- 
ijnto  these  general  notes  give  some  h;;ht.  For  the 
dilatation  of  t)ic  mouth  and  lips,  continued  expuLooc 
^fthe  breath  and  voice,  and  shaking  of  the  breait 
and  Mdes,  they  proceed,  all.  from  the  dilatation  oSHit 
fpirits;  especially  being  sudden.  So  likewri^e,  the 
running  of  the  eyes  witJi  watt-r,  as  hath  been  formerly 
touchetl,  wtiei-e  we  spake  of  the  It^ars  of  joy  and  pricC 

[iti.an  eOect  of  dilatation  of  the  spirits.  And  for  sud- 
•denness.  it  is  a  ^^at  part  of  the  matter :  for  we  se^ 

ilhat  any  slinwd  turn  that  ligbteth  upon  another;  or 

IjBny  dufumuty.  etc.  nioveth  laughter  in  the  instant; 

[•whiL-h  aile]-  a  little  time  it  doth  not.  So  we  cannot 
Jaugh  at  ntiy  thing  after  it  is  stair,  but  whiUt  it  J* 
ipew :  and  even  in  tickling,  if  you  iickle  the  judes. 
^nd  give  warning  ;  or  give  a  hard  or  continued  touch, 
it  doth  itot  move  laughter  so  much. 

7^iJ.  Lust  causeth  a  flagrancy  in  the  eyes^  and  pria- 
|)ism.  The  cause  of  both  these  is,  for  that  in  lust,  the 

[inght  and  the  touch  are  the  things  desired ;  and  there- 

the  spirits  resort  to  those  parts  w  bich  are  UKMl 

ificcted.     And  note  well  in  general,  for  that  great 

l^se  may  be  made  of  the  obsen'ation,  tliat,  evermore, 
spirits,  in  all  pa.'^-^ifin.s  resort  most  to  the  parts  that 
tbour  most,  or  are  nio«t  affected.     As  in  the  lafl 
which  hath  been  metitiuned.  they  resort  to  the  «yes 

7 


J 


t.  VIII.]         Natural  History. 

nnd  rcncreous  parts :  in  fear  and  anger  to  the  heart : 
in  shame  to  the  fkce:  and  in  light  dislikes  to  the 
head. 

Experiments  in  consort  touching  drunkenness. 

723.  It  hath  been  obsen'ed  by  the  ancients,  and  is 
yet  b«Ueved.  that  the  sperm  of  drunken  men  is  un- 
firuiirul.  The  cause  is,  for  that  it  is  over-nioisteued, 
and  wanteth  spissitude:  and  we  have  a  merry  sayingt 
that  they  that  go  drunk  to  bed  get  daughters. 

724.  DnrxKF.N  ineu  are  taken  with  a  plain  defect* 
nr  destitution  in  voluutai^  motion.  They  reel;  they 
tremble;  they  cannot  stand,  norsjieak  strougly.  The 
cause  i.s  fin*  that  the  spirits  of  tlie  wine  upprvss  the 
spirits  animal,  and  occupy  part  of  the  plact:  where 
they  are ;  and  so  make  them  weakr  to  move.  And 
therefore  drunken  men  are  apt  to  fall  a^eeji :  and 
opiates,  and  stu[>ofactive,s,  as  poppy,  hen-bane,  hem- 
lock, etc.  induce  a  kind  of  drunkenness,  hy  the 
gfro^^ness  of  thdr  vapour;  as  wine  doth  by  the  quan- 
tity of  the  vapour.  Bedsides,  they  rob  the  spirits 
Animal  of  their  matter,  whereby  they  arc  oourisbed: 
for  the  spirits  of  the  wine  prey  upon  it  as  wdl  at 
they  :  and  so  they  make  the  spirits  less  sup[de  and 
apt  to  move. 

725.  DuuNKEX  men  imagine  every  thing  turneth 
round;  they  imagine  also  that  thing?  conu*  upon  them; 
they  see  not  well  tilings  atar  oQ';  thuse  tilings  that 
they  see  near  hand,  they  see  oitt  of  their  place ;  and 
sometimes  tliey  see  tilings  double.  The  cause  of  the 
imaginatiun  that  things  turn  round  is,  fur  that  the  spi- 
rits themselves  turn,  l>eing  compressed  by  the  vapoar 
of  the  wine,  for  any  liquid  body  upon  compression 
tumcth,  as  we  see  in  water,  and  it  is  all  one  to  the 
sight,  whether  the  visual  spirits  move,  or  tlie  object 
movetb,  or  the  medium  moveth.  And  we  sec  that 
long  turning  round  breedeth  the  same  imngination. 
The  cause  of  tlie  imagination  that  things  come  upon 
them  is,  for  that  the  spirits  vi!>ual  themselves  draw 
bock ;  which  ninketh  the  object  seem  to  come  on ; 
and  besides,  when  they  see  things  turn  round  and 
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move,  fear  maketh  them  think  they  come  upon  tlufn. 
The  cause  that  they  cnnnot  sec  things  afar  ofT,  is  tbc 
weakness  nf  tlie  spirits ;  for  in  ever>'  megrim  or  ver- 
tigo the-re  boiiolitcnehration  joined  witli  asemblnnoe 
■of  turning  mund ;  which  wc  sec  also  in  the  lig^hter 
f»ort  of  swoonings-    'j'hc  cause  of  seeing  things  out  of 
I  their  place,  is  the  refraction  of  the  spirits  visual;  Sen 
■  the  vnjKvnr  is  as  an  unofjiial  medium  -,  and  it  is  as  the 
sigiit  of  things  out  of  place  in  water.     The  cause  of 
'Kcing  things  double,  is  tlte  swift  and  unqiiict  motioo 
iof  the  spirits,  being  oppressed,  to  and  fro ;  for,  as  was 
said  before,  the  motion  of  the  spirits  visu&l,  axKl  the 
'motion  of  the  object,  make  the  same  appearance! : 
id  for  the  swift  motion  of  the  object,  we  sec,  that  if 
[yon  fillip  a  lute-string,  it  sheweth  double  or  treble. 
I*     726.  Men  are  sooner  drunk  with  small  draughts 
tban  with  great.     And  again,  wine  sugared  inebri- 
^•teth  le&s  than  uine  pure.     The  cause  of  the  fomier 
|v,  for  that  tiie  wine  desccndeth  not  so  fast  to  the 
liottom  of  the  stomach,  but  maketh  longer  itay  in  the 
l«ippcr  part  of  the  stomach,  and  sendeth  vapours  faster 
)to  the  head ;  and  therefore  inebriateth  sooner.     And 
I  for  the  snnie  reason,  sops  in  wine,  quantity  for  quan< 
litj,  inebriute  more  tlian  wine  of  itself.     Tlic  cause 
of  the  latter  is,  for  tliat  the  sugar  doth  insjnssste  the 
[^•pirits  of  the  wine,  and  maketh  them  not  so  easy  to 
JTesoIve  into  vapour.     Nay  i'urtlier,  it  is  thought  to 
^te  some  remedy  against  inebriating,  if  wioc  sugared 
fee  taken  after  wine  pure.     And  the  same  effect  h 
|»Tought  either   by   oil  or  milk,  taken  upon  mudi 
;  drinking. 

Experiment  soliidrif  touching  the  kelp  or  hurt  of 
•wintj  though  moderately  used^ 

7^7-  Thk  use  of  wine  in  di-y  .ind  consumed  bodies 

hurtful ;    in  moist  and  full  bodies  it  is  good,     l^t 

[xause  is,  for  that  the  spirits  of  the  wine  do  prey  upon 

)ithe  dew  or  radical  moisture,  as  they  term  it,  of  the 

body,  and  so  deceive  the  animal  spirits.     Hut  where 

there  is  moisture  enough,  or  supeiJluoiis.  there  wine 

heJpeth  Co  digest,  aud  .desiccate  the  moiaure. 


Experment  solitary  touching  caterpillars, 

728.  The  caterpillar  is  one  of  the  most  ^neral  of 
worms,  and  breedeth  of  dew  and  leaves ;  for  we  see 
infinite  number  of  caterpillars  Mhich  bt-eed  upon  trees 
and  hedges,  by  which  the  leaves  of  the  trees  or  hedges 
are  in  great  part  consumed  ;  as  well  by  their  iHwd- 
in_i?  out  of  the  leaf,  as  by  their  feeding  upon  the  leaf. 
They  breed  in  the  spring  chiefly,  because  then  there 
h  both  dew  and  leaf.  And  they  breed  commonly 
when  the  east  winds  have  much  blown ;  the  cause 
whei-eof  U,  the  dryness  of  that  wind  ;  for  to  all  vivi-' 
fication  upon  putrefaction,  it  is  requisite  the  matter 
be  not  too  moist :  and  therefore  we  sec  they  have  cob- 
webs about  them,  which  is  a  sign  of  a  slimy  dryness ; 
as  we  see  upon  the  ground,  whereupon,  by  dew  and 
sun,  cobwebs  breed  all  over.  We  sec  also  the  green 
caterpillar  breedeth  in  the  inwnrd  parts  of  roses,  espe- 
cially not  blown,  where  the  dew  stirketh ;  but  es|)e- 
cially  caterpillars,  Iwlh  tlje  pvatost,  and  the  most, 
breed  upon  cabbages,  which  hove  n  fat  leaf,  and  apt 
to  putriiy.  The  caterpillar,  towards  the  end  of  sum- 
mer, waxeth  volatile,  and  tumeth  to  a  butterfly,  or 
perhaps  some  other  fly.  There  is  a  caterpillar  that 
hath  a  fur  or  down  upon  it,  and  seemeth  to  have 
affmity  with  the  silk-worm. 

Experiment  solitary  touching  the  flies  cantlwrides. 

729.  The  flics  cantliarides  are  bred  of  a  worm  or 
caterpillar,  but  peculiar  to  certain  fi-uit-trees ;  as  are 
the  fig-tree,  the  pine-tree,  and  the  wild  brier ;  all 
which  bear  sweet  Fruit,  and  fhiit  that  hath  a  kind 
of  secret  biting  or  sharpness:  for  the  fig  hath  a  milk 
in  it  that  is  sweet  and  corrosive;  the  pine-apple  bath 
a  kernel  that  is  strong  and  ab^^tersive:  the  fruit  of  the 

[brier  is  said  to  make  children,  or  those  that  eat  them, 
scabbed.  And  therefore  no  marvel,  though  cantha- 
rides  have  such  a  corrosive  and  cauteiising  quality  ; 

'for  there  is  not  any  other  of  the  insect  a.,  but  is  bi-ed  of 
a  duller  matter.     The  body  of  the  carttharitles  is 

'bright  coloured  ;  and  it  may  be,  that  the  dehcate  co- 
loured dragon^flies  may  have  likewise  some  corrc^sjve 
quality. 
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Krpet  intents  in  coTisort  touching  lassitude. 

TAO.  l,ASSiTiDr.  is  remedied  bj-batliui|Gr.  or  anon 
ing  with  oil  and  waiin  water.  TJiu  cause  i>».  lur  thai 
tfll  lossitade  i&  a  kind  of  contusion,  and  coiiiprcsKioti 
of  the  parts  ;  and  batlting  and  anointing  ^ve  a  rdax* 
atiou  orcmoUition  ;  and  the  mixture  oluil  and  water 
16  better  than  either  of  them  alone;  because  water 
entcreth  bettor  inta  tlie  pores,  and  oil  after  entry 
sofleneth  Ix'ttcr.  It  is  found  al^o,  that  the  taking  of 
tobacoo  doth  help  and  discharge  lassituda.  The  rra- 
son  whercif  is.  pjirtly,  iKcaxise  hy  chi'ei-inf;  orcnm. 
forting  of  the  sjtiriti,  it  opencth  the  parts  comprrsatd 
nr  L-onUised  -,  and  chiefly  because  it  reftvsheth  Uie 
spirits  hy  t}ic  opiate  virtrie  thereof,  and  so  dischargvth 
weariness,  as  slivp  likewise  doth. 

731.  Iv  gnin^  up  a  hill,  the  knees  will  be  most 
'  weary  ;  in  going-  down  a  hill,  the  thti:h».     The  cat 
'is,  for  that  in  the  Lifl  of  the  feet,  ivhcn  a  man 
up  the  hill,  the  weight  of  the  body  beareth  most 
the  knees;  and  in  going  down  the  hill,  upon  ibt 
thighs. 

Experiment  solitary  touching  the  casting  of  the  tkia 
and  Akeil  in  some  creatures. 

739.  Thk  casting  of  the  skin  is  by  the  ancienta 
compared  to  the  brcakinjy  of  the  secundinc,  or  caul, 

.but  not  rightly  :  for  that  were  to  make  every  casting 
of  the  skin  a  new  birth  :  and  besides,  the  !<ecundine  » 
b«t  a  ^neral  cover,  not  shaped  according  to  the  parts, 
bill  the  skin  is  shaped  according  to  the  parts.  The 
creatures  that  c^i  their  skin  are,  the  snake,  tlie  viper, 
tbe  grasshopper,  tlte  lizard,  the  silk-worm,  etc.  Those 
that  cast  their  slit-ll  aie,  the  lobster,  the  crab,  iIk? 
crawfish,  the  hodmuudod  or  dodman,  the  tortoiw,  etc, 
Tbe  old  skills  are  found,  but  tbe  old  shells  nerer;  w 
As  it  is  like,  they  scale  off,  and  crumble  away  by 
degrees.     And  they  are  known  hy  the  extreme  Icn- 

idmiesK  and  soltncs!*  of  the  new  shell,  and  sometime? 
by  the  freshness  of  the  criluur  of  it.  The  cause  of  tbe- 
casting  of  skiii  and  shell  tihould  seem  to  be  the  ^rrat 
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cjuantity  of  matter  in  those  creatures  that  is  fit  to  ilitk« 
skin  or  ahell :  aiid  again,  the  looaeoess  of  the  skin  oi; 
shell*  that  sttcketb  not  dose  to  the  flesh.  For  it  iscer' 
tain,  tliat  it  is  Utc  new  skin  or  shell  that  putteth  otf 
the  old :  su  we  st-e»  that  in  deer  it  is  the  young  horn 
tliat  putteth  off  the  old ;  and  in  birds,  the  young  fca- 
thera  put  off  the  old:  and  so  bnTis  that  have  much 
matter  fur  their  beak,  cast  their  beaks,  the  new  beak 
putting  off  tlie  old. 

"Bxperimenis  m  consort  touching  the  postures  of  the 

body* 

733.  LviKG  not  erect,  but  hoilaw,  which  is  in  the 
making  of  the  bttl :  or  with  the  legs  gnlhercd  up, 
which  is  in  the  posture  of  the  body,  is  the  more 
wholesome.  The  reason  is,  the  better  comibrting  of 
the  jttomach,  which  is  by  that  less  pensile:  and  we 
see  that  in  wejik  stomachs,  tlie  laying  up  ol'  the  legs 
high,  and  the  knees  almost  to  the  mouth,  helpcth  and 
comforteth.  We  see  jdso,  that  galley-slaves,  notwith- 
standing their  misery  otheruise*  arc  mmmonly  &t  and 
fleshy ;  and  the  reason  is,  because  the  stomach  is  sup- 
ported somewhat  in  sitting,  and  is  pensile  in  stand- 
ing or  going.  And  therefore,  for  prolongation  of  life, 
H  is  good  to  choose  those  exercises  where  the  limbs 
move  more  than  the  stomach  and  belly ;  as  in  roning, 
and  in  sawing,  being  set. 

73'^  iVIr.GRiMS  oud  giddiness  are  rather  when  we 
rise  after  iong  sitting,  than  white  we  sit.  The  cause 
is,  for  that  the  vapours,  which  were  gathered  by  sit- 
ting, by  the  sudden  motiou  lly  more  uj)  into  the  bead. 

735.  Leaning  long  upon  any  part  maketh  it  numb, 
and  as  we  call  it  asleep.  l^e  cause  is,  for  that  the 
compression  of  the  part  suflerctb  not  the  spirits  t« 
have  free  access ;  and  therefore  when  we  come  out  of 
it,  we  feel  a  stinging  or  pricking,  which  is  the  !»• 
entrance  of  the  spirits. 

.  Experiment  solitary  touching  pestilential  ytart, 

.    786.  It  hath  been  noted,  that  those  years  arc  pes- 
uleuiial  and  unwholesome,   when  there  ar«  great 
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numl>ers  of  frop;^.  flie^,  loctists,  etc.  The  cause  b 
plain ;  for  that  those  crcaturvs  being-  enpcndered  «f 
putrefaction,  wlten  tliey  abound,  shew  a  general  <li»> 
I  positiun  of  the  year,  and  coustilutian  of  tlie  air,  to 
diseases  of  puti-efactioii.  And  the  sami?  jirognceticv 
as  hath  been  said  before,  holdcth,  if  you  6nd  worms 
in  oak-apples  :  for  the  constitution  nf  the  air  appear- 
eth  more  siibtilly  in  any  of  these  things,  thao  to  ifae 
sense  of  man. 

JExptrivtent  solitary  touching   the  prognostics  $J 

hard  xiiiUers. 

Til.  It  is  an  obsenation  aniong;st  country  people, 
that  years  ol  store  of  haws  and  liijK  do  commonly  por* 
tend  cold  winters ;  and  they  ascribe  it  to  Go<l*8  prori* 
dcncc,  that,  as  the  Scrijrtiire  saJth,  reacheth  even  to  the 
falling  of  a  sparrow ;  and  much  more  is  like  to  reach  to 
the  preservation  of  birds  in  such  seasons.  The  natunt 
caasc  also  may  be  the  want  of  beat,  and  abundance 
of  moisture,  in  the  summer  precedent ;  which  piitt?tb 
forth  those  fruits,  and  must  needs  leave  great  qifao- 
tity  of  cold  vapours  not  flis-tipated ;  which  causeth  the 
cold  of  the  ninter  foUoniug'. 

Experiment  solitary  touching  medicines  that  coth 
4  dense  and  relieve  the  spirits* 

758.  They  have  in  Turkey  a  drink  called  cofl*ee^ 
made  of  a  berry  of  the  same  name,  as  black  as  soot, 
and  of  a  strong-  scent,  but  not  aroniatical ;  which  tbey 
take,  beaten  into  powder,  in  water,  i\s  hot  as  they  cas 
drink  it :  and  they  take  it,  and  sit  at  it  in  their  coflfce- 
house-s  which  are  like  our  taverns.  This  drink  com- 
fortelh  the  brain  and  heart,  and  helpeth  di^^tion. 
Certainly  this  berry  cotfee,  the  root  and  leaf  beetle 
►'the  leaf  tobacco,  and  the  tear  of  poppj*,  opiuwh  of 
which  the  Turks  are  great  takers,  supfKisin^it  expel- 
letfa  nil  fear,  do  all  condense  the  spirits,  and  moke 
them  strong  and  ologcr.  But  it  secmeth  they  are 
taken  after  several  manners ;  for  coffi-e  and  opium  are 
taken  down,  tobacco  hut  in  smoke,  and  beetle  U  hut 
champed  in  the  mouth  with  a  little  lime.     It  ii  like 
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there  are  more  of  them,  if  they  were  well  found  out, 
and  well  corrected.  Query,  of  henbane-seed;  of 
mandrake;  of  saffron,  root  and  flower;  of /oHitrn 
indicum  ;  of  ambergrease  ;  of  the  Assyrian  amomitm, 
if  it  may  be  had;  and  of  the  scarlet  powder  whicU 
they  call  kerr/tes :  and,  g>?nerally,  of  all  such  thinfjs  as 
do  inebrUce  and  provoke  sleep.  Note,  that  tobacco 
is  Dot  taken  in  root  or  seed,  which  are  moii;  forcible 

ever  than  leaves. 

.  '■'  ■  i  I 

E,tpcrirnent  soUtary  toucfiing  paintings  of  tht  body. 

739.  The  Turks  have  a  black  [Kjwdvr,  made  uf  a 
mineral  called  alcohol,  which  with  a  fine  long  pencil 
they  lay  under  their  eve-lids,  whicli  duth  colour  them 
bUtck;  whereby  the  white  of  the  eye  is  set  olT  niorfc 
white.  With  the  same  powder  they  colour  alio  the 
haics  of  their  tye-Uds,  and  of  their  eye-brows,  which 
they  draw  Into  t[nbuue;!  :iiches.  You  sIuUl  tind  that 
XenophoTi  maketh  menticn,  that  the  iSIedes  used  to 
paint  their  eyes.  The  Turks  use  with  the  seme 
tincture  to  colour  the  hair  of  their  heads  and  beards 
blfidc.  And  divers  with  us  thai  are  jpH'^wn  grey,  and 
yet  would  appear  ymuig»  find  meims  to  make  their 
hair  black,  by  combing  it.  as  they  say,  with  a  leaden 
comb,  or  the  like.  As  for  the  Chineses,  who  are  of 
an  ill  complexion,  being  olivaster,  they  paint  their 
cheeks  scarlet,  especially  their  king  and  grandees. 
Generally,  barbarous  people,  that  go  naked,  do  not 
only  paint  themselves,  but  they  ])ounce  and  raise 
their  skin,  that  the  painting  may  not  be  taken  forth  : 
and  make  H  into  works.  So  do  the  West  Indians ; 
and  so  did  the  ancient  Pict3  and  Britons ;  so  that  it 
seemeth  men  would  have  the  colours  of  t»rds  feathers, 
if  they  could  tell  how  ;  or  at  least  they  will  have  gay 
skiua  instead  of  gay  clothes. 

EA'periment  solitary  touching  the  use  of  bathing 
■  I  '  aud  anointing, 

740.  It  is  strangti  that  the  use  of  bathing,  a^  a 
part  of  diet,  is  left.  With  the  Romans  and  Grecians 
it  wa^i  as  usual  as  «atiug  or  UeepiDg;  and  10  it  it 
'   VOL,  I.  ric 
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amoDgst  the  Turks  at  this  day ;  whereas  with  uft  it 
remaincth  but  as  n  pnit  of  phystic.  I  am  of  opinim, 
that  the  use  of  it,  as  it  was  with  the  RomaDfi,  war 
hurtful  tu  health ;  for  that  it  made  the  bod/  soft,  asd 
easy  to  waAte.  For  the  Turks  it  is  more  proper,  be- 
cause that  their  drinking  water  and  feeding  upon 
rice,  and  other  food  of  small  nourishment,  niakeUi 
their  bodies  aa  solid  and  liard,  as  you  need  not  for 
that  bathing  should  make  them  frothy.  BecidOr 
the  Turks  are  great  sitters,  and  seldom  walk,  whem 
by  they  sweat  les,s.  and  need  bathing  more.  But  yd 
certain  it  i»  tiiat  bathing,  and  especially  onointinfr, 
may  be  so  used  as  it  may  be  a  great  help  to  heaUk 
and  piolnngation  uf  life.  But  hereof  we  shall  speak 
in  due  place,  when  we  come  to  handle  experirmii^ 
nietUcinal. 

Experiment  solitary  touching  ckamhletting  of  paper. 

741.  The  Turks  have  a  pretty  art  of  chamblettiD; 
of  pa|)er,  whicli  ts  not  with  n^  in  use.  They  take  divcn 
oiled  coluuifi,  uiid  ])ut  them  severally,  in  drops,  upati 
water,  and  stir  the  water  lightly,  and  then  wet  thcii 
paper,  being  of  some  thicknes?,  with  it,  and  the  paper 
will  be  wave<l  and  veined,  like  chamblet  or  matble. 

Experiment  solitary  touching  cuiile-ink. 

742.  It  is  somewhat  strange,  that  tlie  blood  of  aB 
biids  and  beasts  and  tishes  should  be  of  a  red  colour, 
and  only  the  blood  of  the  cuttle  should  be  as  black  u 
ink.  A  man  would  think,  that  the  cause  ahuuld  be 
the  high  concoction  of  that  blood;  for  we  8«e  in  urdi- 
riary  puddings,  that  the  boiling  tunieth  the  blood  lo 
be  black;  and  the  cuttle  is  accouuted  a  delicate  ami, 
awl  i»  much  in  request. 

Experiment  solitary  touching  increase  ofweight  in 

earth, 

743.  It  is  reported  of  credit,  thot  if  you  take  eartli 
J^oia  land  adjoining  to  the  rivcr  uf  Nile,  and  pituerre 
it  in  that  manner  that  it  neidier  cunie  to  be  wet  nor 
wasted  j  and  weigh  it  daily,  it  will  nut  alter  wcfght 
until  the  &evmteuith  of  J^i^*  >^  luch  is  the  ^^W^ 
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the  river  beginoeth  to  rise;  and  then  it  will  grow 
icire  and  more  ponderotut,  till  the  river  cometli  to  its 
[ibeight.     Which  if  it  be  true,  it  cannot  be  causttl  but 

by  the  air,  which  then  Ixginneth  to  condense ;  and  so 

tumeth  witliin  that  small  mold  into  a  d^^rce  of  mois- 
'ture,  which  produceth  weight.     So  it  hath  In^en  ob- 

lerved,  that  toliacco  cut,  and  weighed,  and  then  dried 

by  the  fire,  loseth  weight;  and  after  bang  laid  in  the 
[^pen  air,  recovereth  wcij^ht  a^in.  And  it  should 
i«eem,  that  as  .soon  as  ever  the  river  beginneth  to  in- 
['crease,  the  whole  body  of  the  air  thereabouts  stiflfereth 

a  change :  for,  that  which  is  more  strani^,  it  is  credibly 
faArmed,  that  upon  tluit  very  day  when  the  river  first 

Tt^'th,  great  plagues  in  Cairo  use  suddenly  to  break  up. 

EsperimentH  in  consort  touchiug  ultep. 
744.  TiiusK  that  are  very  cold,  and  e8[>C(rialHr  in 

'  their  feet,  cannot  get  to  sleep :  the  cause  may  I*e,  for 
that  in  sleep  is  required  a  irer^  res)Hratinn,  which  cold 
tloth  shut  in  and  hinder:  for  we  .see  that  in  great 
colds,  one  can  scarce  draw  his  brcatli.  Anothci 
cause  may  be,  for  that  cold  calleth  the  spirits  to  i>ur- 
cour ;  and  therefore  tliey  cannot  so  well  ckwe,  and  go 
to^^eOier  in  the  liead ;  which  is  ever  re<iuisitc  to  sleep. 
And  for  the  same  cause,  pain  and  noise  hinder  sleep-; 
and  darkness,  contrariwise,  ilirthereth  sleep. 

7i3.  SoMF.  noises,  whereof  we  spake  in  the  bun- 
Jred  and  twclRh  experiment,  help  sleep :  ns  the  blow- 
ing  of  the  wind,  the  trickling  of  water,  humming  of 
bees,  soft  sin^njj,  i-eading,  etc.  The  cause  is,  for  that 
they  move  in  the  spirits  a  gentle  attention ;  and  wlial- 
socvcr  moveth  attcntiwi  witliout  too  much  labour  stOl- 
eth  the  natural  and  discursive  motion  of  the  spirits. 
74(i.  Si.EKP  nouri(ihel)i,  or  at  least  preaerveth  brt- 

:  dies,  a  long  time,  without  other  nourishment.  Beasts 
that  sk-ep  in  winter,  as  it  is  noted  of  wild  bears, 

[during-  their  sleep  wax  very  fat,  though  they  eat  no. 
thing.  Bats  have  been  found  in  ovens,  and  other  hoi* 
low  close  places,  matted  one  ujjon  another :  and  there- 
fore it  is  likely  that  they  sleep  in  the  winter  time. 

^•nd  eac  nothing.     Query,  whether  bees  do  not  sleep 
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sM  winter,  and  spare  Itwir  honey  ?  Butterflies,  and 
kfOther  flics^  do  not  only  sleep,  hut  He  as  dead  all  wuh 
Ijter;  and  yet  with  a  UttJe  heat  of  sun  or  fire,  revire 
jiagain.  A  dormouse,  both  winter  and  summer,  will 
l.tjccp  some  days  together,  and  eat  nothing. 

E.vpcrhnents  in  consort  touching  t^eth  and  hard 
substances  in  the  bodifs  of  living  creatures. 

I     To  restore  teeth  in  af;e,  were  magnate  nature.  It 
may  be  thought  oi".     ISot  howsoever,  the  nature  of 
,the  teeth  dcservcth  to  be  inquired  of,  as  well  as 
pther  jiarts  of  living'  ercntures  bodies. 

747.  THEitr.  be  Bvc  ports  in  tbe  bodies  of  liring 
creatures,  that  are  of  hard  substance;  the  ^kull,  tbe 
teeth,  tlie  bones,  the  horns,  and  the  naib.  Tbe 
^atest  quantity  of  bard  substance  continued  is  to- 
iWards  the  liead.  For  tltere  ia  the  skull  of  oue  intire 
bone;  there  are  the  teeth;  there  are  the  maxiflwy 
;boncs ;  there  is  the  hard  bune  that  is  tlie  instrumeot 
of  hearing;  and  thence  issue  the  boms;  so  tliat  the 
building  of  living  creatures  bodies  is  like  the  buildin^^ 
/)f  a  timber  house,  where  (he  walls  and  other  parts 
Juive  columns  and  beams ;  but  the  roof  is,  in  the  bet* 
tor  sort  of  houses,  oU  tile,  or  lead,  or  stone.  As  for 
bird.s,  they  have  Uiree  other  hard  substances  proper  to 
them ;  the  bill,  which  is  of  like  matter  witli  the  teeth : 
for  no  birds  hjive  teeth:  the  shell  of  the  cg"g :  ami 
their  quills:  lur  as  for  their  spur,  it  ls  but  a  noiL 

['But  no  living  creatures  that  have  shells  ver^-  hard^ 
as  oisters,  cockle,*:,  muscles,  scallops,  crabs,  lobsten^ 
crnw-fish.  shrimps,  and  esiKjciaUy  the  tortobe,  haw 
bones  within  them,  but  only  little  gristles.      '^ 

748.  Bones,  after  full  growth,  continue  at  a  stay: 
Dud  so  doth  the  skull:  horns,  in  some  crraturcs,  are 
cast  and  renewed ;  teeth  stand  at  a  stay,  excel>t  ibetr 
wearing:  as  for  nails,  they  grow  continually:  and 
bills  and  l)eaks  will  overgrow,  and  soiuetinies  be  Cftst; 
as  in  eagles  and  parrots, 

749.  M'^sT  of  the  hard  substances  fly  to  tlie  cx- 
tremt^s  of  the  body :  as  .skull,  hums,  teeth,  naiU,  and 
beaks :  oidy  the  bones  are  more  inward,  and  clikd  with 
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flesh.  As  for  the  entrails,  they  are  all  mthout 
bones ;  SAve  that  a  bone  is,  sometimes,  found  in  the 
heart  of  a  stag;  and  it  may  he  in  some  other  cn-nture. 
7^0.  The  skull  hatli  brains,  as  a  kind  uf  nianonr.' 
within  it.  The  back-bune  hath  one  kind  of  marmw^ 
which  hath  an  affinily  nith  tlie  brain ;  and  other 
bones  of  the  body  have  anothei'.  The  jaw-bones  have 
no  marrow  severed,  but  a  little  pulp  of  niarron'  dif- 
fused. Teeth  likewise  are  thought  to  have  a  kind  of 
marrow  ditfiiscd,  which  causeth  the  st-nst*  and  pain; 
but  it  is  ratlier  sinew;  for  marrow  hath  no  sense;  no 
more  tlian  blood.  Horn  is  alikt^  throughout ;  and  so 
is  the  nail. 

751.  None  other  of  tlie  hard  substances  have 
sense,  hut  the  teeth ;  and  the  teeth  have  sense,  not 
only  of  [lain  but  of  cold. 

But  we  will  leave  the  inquiries  of  other  hard  sub- 
stances unto  their  several  places ;  and  now  inquire 
only  of  the  teeth. 

752.  The  teeth  are,  in  nien»  of  three  kinds ; 
sharp,  as  the  fore-teeth:  binad,  as  the  hack-teeth, 
whidi  we  call  tlic  molar-teeth,  or  grinders ;  and 
pointed  teeth,  or  canine,  which  are  between  lioth. 
But  there  have  been  some  men  that  have  had  their 
teeth  undivided,  m  uf  one  whole  bone,  with  some  lit- 
tle mark  in  the  place  of  the  division ;  as  Pyrrhus  had. 
Some  creatures  have  over-long-  or  out-growfng  teeth, 
which  we  call  fangs,  or  tusks :  as  boars,  pikes,  sal- 
mons, and  dogs,  though  less.  Some  liring  creatures 
have  teeth  against  teeth;  as  men  and  horses;  and 
tonw  have  teeth,  especially  their  master-teeth,  in- 
dented one  within  another  Uke  saws,  as  lions ;  and  so 
again  have  dogs.  Some  fishes  have  divers  rows  of 
teeth  in  the  roofs  of  their  mouths;  as  pikes,  sahnons, 
trouts.  etc.  And  mairy  more  in  salt  uaters.  Snakes 
and  other  serpents,  have  venomous  teeth ;  which  are 
sometimes  mistaken  for  their  sting. 

753.  No  l>east  that  hath  horns  hath  upper  teeth ; 
and  no  beast  Oiat  hath  teeth  above  wanleth  them  Ix;- 
bw  ;  but  yet  if  they  be  of  the  same  kind,  it  fulJoweth 
not,  that  if  the  liard  matter  goeth  not  into  upper 
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teeth,  it  will  go  iiito  homs ;  nor  yet  e  converso  ; 
docs,  that  have  no  homs,  have  no  upper  teeth. 

754.  HonsE.s  have,  at  Uiree  yt^arw  oUl»  a  tooth  pat 
forth,  which  Ihey  call  the  coK*s  tooth;  ontl  at  four 
yp.ai%  old  there  cometh  the  mark  tooth,  which  hath  ■ 
hole  as  hie;  ^^  y"^  rnay  lay  a  pea  nathin  it ;  and  thlft 
weaitHh  shorter  and  shorter  every  year ;  till  that  aC 
eight  years  old  the  tooth  is  amootli,  and  the  hole  gone; 
nnd  then  they  say,  tli«t  the  mark  is  out  of  the  hone's 
tnouth. 

7*5.  The  teeth  of  men  breed  first,  u-hen  the  child 
is  about  a  year  and  half  old :  and  then  they  cast  them, 
and  new  come  about  seven  yeai-s  old.  But  diven 
have  backward  teeth  come  forth  at  twenty,  yea  some 
Bt  thirty  and  forty.  Query,  of  the  manner  of  the 
coming  of  them  forth.  They  tell  a  tale  of  the  o4d 
Countess  of  Desmond,  who  tired  till  she  was  teren- 
score  year^  old,  that  she  did  dentire  twice  or  thrice; 
XMting  her  old  teeth,  and  others  coming  in  their  place. 
V56.  Teeth  are  much  hurt  by  sweetmeats;  and 
paintinjj  with  mercury;  and  by  things  OTer*hoC: 
and  hy  thin{^  over-cold ;  and  by  rheums.  AtmI  the 
pain  of  the  teeth  is  one  of  the  sharpest  of  pains. 

737.  CoNCERKiNG  teeth,  these  things  are  to  be 
considered.  1 .  The  presen'iiig  of  them.  2.  The  keep* 
ing  of  them  white.  3.  The  drawing  of  them  with 
least  pain.  4.  The  staying  and  eu^ing^  of  the  tooth- 
ach.  5.  The  binding  in  of  artihcial  teeth,  where 
teeth  have  been  stiticken  oat.  6.  And  last  of  all,  that 
great  ime  of  resttiriii^'  teeth  in  ai^.  Tlie  inntancet 
that  gii*e  any  hkelihoLnl  of  restoring  teeth  in  agc^ 
are  the  late  coming  of  teeth  in  some;  and  the  renew- 
of  the  beaks  in  birds,  which  are  ctimmaterini  with 
h.  fjttfrj^,  therefore,  more  particularly  how-  that 
coroeth.  And  again,  the  renewing  of  homs.  But 
yet  that  hath  not  l>een  known  to  have  been  prcK 
roked  by  art ;  therelon?  let  trial  be  made,  whether 
homs  may  be  procured  to  grow  in  beasts  tliat  are  not 
homed,  and  how?  And  whether  ihey  may  he  pro- 
cured to  come  larger  than  usual ;  as  to  make  an  ox 
or  a  <^eet  hare  a  greater  head  of  homs  ?  And  whether 


I 


Cent  Vni.]        NatuTal  History. 

the  head  of  a  deer,  that  by  age  is  more  spitted,  may 
lie  hrou^lit  again  to  be  more  branched  ?  for  these 
trials,  and  the  like,  will  shew,  whether  by  art  such 
hard  matter  ean  be  called  and  provoked.  It  may  be 
tried,  also,  whether  birds  may  not  have  something 
done  to  them  when  they  are  young,  whereby  Ihey 
may  lje  made  to  have  greater  or  longer  bills;  or 
greater  and  longer  talons?  And  whether  children 
may  not  have  some  wash,  or  something  to  make  their 
teeth  better  and  stronger  ?  Coral  is  in  use  as  an 
help  to  the  teeth  of  children. 

Experiments  in  cotuort  touching  the  generation  and 
bearing  of'  living  creatures  in  the  womb. 

7-58.  Some  liring  ci-eatures  generate  but  at  certain 
seasons  of  the  year;  as  deer,  sheep,  wild  conies,  etc. 
and  most  sorts  of  birds  and  fishes :  others  at  any  time 
of  the  year,  as  men ;  and  all  domestic  creatures,  as 
horses,  hogs,  dogs,  cati,  etc.  The  cau«e  of  generation 
at  all  seasons  seemeth  to  be  fVilness :  for  generation  b 
fiwm  redundance.  This  fulness  ariaeth  from  two 
causes ;  either  from  tlie  nature  of  the  creature,  if  it 
be  hot,  and  moist,  and  sanguine;  or  from  {Jenty  of 
food.  For  the  first,  men.  horses,  dogs,  etc.  which 
bi-eed  at  all  seasons,  are  full  of  heat  and  moisture; 
doves  are  the  fullest  of  heat  and  moisture  amongst 
birds,  and  therelbre  breed  often ;  the  tame  dove  al- 
most continually.  But  deer  are  a  melancholy  dry 
creature,  as  appeareth  by  their  fearfulncss,  and  the 
hardness  of  their  flesh.  Sheep  are  a  cold  creature,  as 
appeareth  by  their  mildness,  and  for  that  they  seldom 
drink.  Most  sort  of  birds  are  of  a  dry  substance  in 
comparison  of  beasts.  Fishes  are  cold.  For  the  se- 
cond cause,  fulness  of  food ;  men,  khie,  swine,  d(^, 
etc.  feed  full;  and  we  see  that  those  creatures,  which 
being  wild,  generate  seldom,  being  tame,  generate 
ollen :  which  is  Qvim  warmth,  and  fulness  of  food. 
We  find,  that  the  time  of  going  to  rut  of  deer  is  in 
September;  for  that  they  need  the  whole  summer's 
feed  and  grass  to  make  them  fit  for  generation.  And 
if  rain  come  early  about  the  middle  of  Septemher. 
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they  ^  to  rut  somewhat  the  sooner;  if  droupiit, 
soiiipn  hat  the  tnti-r.  So  sheep,  in  res^iect  of  thdr 
small  heat,  gt^nerate  about  the  sume  time,  or  stMne- 
what  before.  But  for  the  most  {tart,  creatures  tlut 
generate  at  ceilain  seasons,  generate  in  the  spring  ;  as 
birds  and  h^hes;  for  that  the  end  of  the  winter,  and 
the  heat  and  comfort  of  the  spring'  pre|)areth  them. 
There  i$  also  another  reason  why  some  creatures  ge- 
nerate at  c(!rtain  seasons ;  and  iliat  is  the  relation  of 
their  time  of  hearing  to  the  time  of  generation ;  for 
no  creature  goeth  to  generate  whilst  the  female  is 
fidl ;  nor  whilst  she  ii  busy  in  sitting,  or  re-aring  ht-r 
young.  And  therefore  it  is  found  by  experience, 
that  LJFyou  take  tne  eggs  or  yoimg  ones  out  of  the 
nests  of  birds,  thr-y  will  fall  to  generate  again  thrcf 
or  four  limes  one  alter  another. 

759.  Of  living  creatures,  some  are  longer  time  in 
the  womb,  and  some  shorter.  Women  go  cuminoulj 
nine  months ;  the  cow  and  the  ewe  about  six  numUui ; 
does  go  about  nine  months  ;  mares  eleven  niuntlis  ; 
bitches  nine  weeks ;  elephants  are  said  to  go  two 
years ;  for  the  received  tradition  of  ten  years  is  fabu- 
lous. For  binls  there  is  double  inquiry  ;  tlie  dis- 
tance between  the  treading  or  coupUng,  and  the  lay- 
ing of  the  egg:  and  again,  between  the  egg  laid,  and 
the  disclo&ing  or  hatching.  And  amongst  birds,  there 
is  less  diversity  of  time  than  amongst  other  creatures; 
[yet  some  there  is ;  for  the  hen  sitieth  but  tJirre  weeks, 
ie  turkey-hen,  goose,  and  duck,  a  munih:  Query*  of 
^others.  Tlie  cause  of  the  great  difference  of  times 
amongst  living  creatureti  is,  either  from  the  nature 
of  the  kind,  or  from  the  constitution  of  the  womb. 
Tor  the  former,  those  that  are  longer  in  conting  to 
^their  maturity  or  growth  arc  longer  in  tlie  womb;  as 
is  chiefly  seen  in  men :  and  so  elephants,  which  arc 
long  in  the  womb,  are  long  time  in  coming  to  their 
full  growth,  But  in  most  other  kinds,  the  constitu- 
tion of  the,  womb,  that  is,  the  hardness  or  dryness 
therwif,  is  concurrent  with  the  former  cause.  For  the 
colt  hath  about  four  ycnr;>  of  growth ;  and  m  the  fawn : 
imd  sp  the  calf.     But  r.  helps,  which  cotne  to  their 
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groMTth,  commonly,  within  three  quart«^  of  a  year* 
are  but  nine  weeks  in  the  womb.  As  for  birds,  as 
there  'u  \qa*  diversity  amon^t  tlit-m  in  the  time  of  their 
bringing  forth ;  eo  thei-e  is  less  diversity  in  the  time  of 
their  growth :  most  of  them  coming  to  their  growth 
within  a  twelvemonth. 

760.  Some  creatures  bring  forth  many  young  ones 
at  a  burden :  as  bitches,  hares,  conies,  etc.  Some 
ordinarily  but  one;  as  women,  honesscs,  tic.  This 
may  be  caused,  either  by  the  quantity  of  sperm  re- 
quired to  the  pruduciug  one  of  that  kind  ;  whidi  if 
less  be  required,  may  admit  greater  number;  if  more, 
fewer :  or  by  the  jmrtitions  and  cells  of  the  womb, 
which  may  sever  the  spem». 

Experiments  in  consort  touching  species  visible, 

761.  There  is  no  duubt,  but  light  by  refraction 
will  shew  greater,  as  well  as  tilings  coloured.  For 
like  as  a  sliilling  in  the  bottom  of  the  water  will  shew 
greater ;  so  will  a  candle  in  a  lanthorn,  in  the  bottom 
of  the  water.  I  have  heard  of  a  pi-acticc,  that  glow- 
worms in  glasses  were  put  in  the  water  to  make  the 
fish  come.  Kut  I  am  not  yet  informed,  whether  when 
a  diver  divcth,  having  his  eyes  open,  and  swimmeth 
upon  his  back ;  whether,  I  say,  he  secth  things  in 
the  air.  greater  or  less.  For  it  is  manifest,  that  when 
the  eye  staudeth  in  the  6ner  medium,  and  the  object  is 
in  the  grosser,  things  shew  greater ;  but  contrariwise, 
when  the  eye  is  placed  in  tlie  grosser  medium*  and 
the  object  in  the  finer,  how  it  workcth  I  know  not. 

762.  It  would  be  well  Iwltcd  out,  whether  great 
refractions  may  not  l>e  made  upon  reflexions,  as  well 
as  upon  direct  beams.  For  example,  we  see.  tliat 
take  an  empty  bason,  put  an  angel  of  gold,  or  what 
you  will,  into  it;  then  go  so  far  from  the  bason,  till 
you  cannot  see  the  angel,  because  it  is  not  in  a  right 
line ;  then  fill  the  Imson  with  water,  and  you  shall  see 
it  out  of  its  place,  because  of  the  reflexion.  To  pro- 
ceed therefore,  put  a  looking-glass  into  a  bason  of 
water ;  I  suppose  you  shall  not  see  the  image  in  a 
right  line,  or  at  equal  angles,  but  aside.     I  know  not 
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•rhelher  this  experiment  mtiy  not  be  extended  so, 
ymi  mi^ht  sec  the  ima^,  end  not  (he  glam :  w\ 
for  beauty  and  strangeness  were  a  fine  proof :  Ihr  tf 
you  should  see  the  image  like  a  spirit  in  the  air. 
for  example,  if  there  be  a  cistern  or  pool  nf  whI) 
you  shall  place  over  against  it  a  picture  of  lh«'  devi 
or  what  you  will,  so  as  you  do  not  sec  the  watc 
Then  put  a  !ooking:-gln8s  in  the  water:  now  if  yi 
can  sec  the  devil's  yneture  aside,  not  Jieeinu  the  wat 
it  would  look  like  a  devil  indeed.     'J'hey  hare  nn 
tale  in  Oxford,  that  Friar  Bacon  walked  bet 
two  steeples:  which  was  thought   to  he  done 
glauses,  when  he  walked  upon  the  ground. 

Experiments  in  consort  touching  impulsion  and  pi 
cuision. 

768.  A  WEIGHTY  body  put  into  motion  is  n« 
easily  impelled  than  at  first  when  it  restcth. 
cause  is  partly  Iiecauae  motion  doth  di!*cuss  the  toi 
of  solid  hodies ;  which,  beside  their  motion  of  gravit] 
hore  in  them  a  natural  appetite  not  to  move  at  allj 
ftnd  partly,  because  a  Iwdy  that  resteth,  doth  get, 
the  rcsbtnnce  of  the  body  upon  which  it  rraleth, 
stronaper  compression  of  parts  than  it  hath  of  itseli 
and  therefore  m^Mleth  more  force  to  Iw  put  in  motif 
For  if  a  weighty  body  l»e  pensile,  and  han)f  but  by 
thread,  the  percussion  w  ill  make  an  impulnon  v« 
near  as  easily  as  if  it  were  already  in  motion. 

764.  A  BODY  over-great  or  over-small,  will  not 
thrown  so  far  as  a  body  of  a  middle  size :  so  that, 
seemeth,  there  must  be  a  commensuration,  or  pi 
portion  between  the  body  moved  and  the  force, 
make  it  move  well.     Tlie  cause  is,  because  to  tl 
impuL*iion  there  is  requisite  the  force  of  the  body 
woveth,  and  the  resistance  of  the  body  thai  is  mov< 
and  if  the  body  be  loo  great,  it  yieldelli  too  little^ 
and  if  it  be  too  small,  it  resLsteth  too  litUe. 

765.  It  is  comnton  exptTience.  that  no  weight  will 
[iress  or  cut  so  strong,  being  laid  U[ion  a  body, 
ffillinp  or  stnicken  from  above.     It  may  I>e  the  ai 
hath  9omt»  j*arl  \n  ^otWvtow^  \X\«  yieTcussion ;  but 
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chief  cause  I  take  to  be,  for  that  the  parts  of  the 
body  moved  have  by  iinpiilsiou,  or  by  the  motion  of 
fl^ravity  continued,  a  compression  in  them,  as  well 
downwards,  as  they  have  when  they  are  thrown,  or 
shot  through  the  air,  forwards.  I  conceive  also,  that 
the  quick  loss  of  that  motion  preventeth  the  resiBtance 
of  the  body  below ;  and  priority  of  the  force  always 
is  of  great  efBcacy,  as  appeareth.  in  infinite  instances. 

Ejrperhnetit  solitary  touching  HtiUation. 

706.  Tickling  is  most  in  the  soles  of  the  feel,  and 
under  the  arm-holes,  and  on  the  sides.  The  cause  is 
tlie  thinness  of  the  skin  in  those  part*,  joined  with  the 
rareness  of  being'  touched  there  :  for  all  tickling;  is  a 
light  motion  of  the  spirits,  which  the  thinness  of  the 
sun,  and  suddenness  and  rareness  of  touch  do  fur- 
ther ;  for  we  see  a  feather,  or  a  rush,  drawn  along  the 
lip  or  cheek,  doth  tickle ;  whereas  a  thin^j  more  ob- 
tuse, or  a  touch  more  hard,  doth  not.  And  for  sud- 
denness, we  see  no  man  can  tickle  himself:  we  see 
also  tliat  the  jialm  of  the  liuiul,  though  it  hath  as  thin 
a  skin  as  the  other  parts  mentioned,  yet  is  not 
ticklish,  because  it  is  accustomed  to  be  touched. 
Tickling  alifo  causeth  laughter.  The  cause  may  be 
the  emission  of  ibe  spirits,  and  so  of  the  breath,  by  a 
flight  from  titillation  ;  for  upon  tickling  we  see  there 
is  ever  &  starting  or  shrinking  away  of  the  |)art  to 
avoid  it ;  and  we  see  also,  that  if  you  tickle  the  iiustrila 
with  a  feather,  or  straw,  it  priH-ureth  sneezinj;;  which 
is  a  sudden  eiiiissiuu  of  the  spirits,  that  du  likewise 
expel  the  moiature.  And  tickling  is  ever  painfull 
and  not  well  endured. 

Experiment  solitary  touching  the  scarcity  of  rain 
in  Egypt. 

767.  It  is  strange,  that  the  river  of  Xilus  overflow- 
ing, as  it  doth,  the  country  of  Kgypt.  there  shoidd  be, 
nevertheless,  little  or  no  rain  in  that  country.  The 
caust;  nuiat  l>e  either  in  the  nature  of  tlie  water,  or  in 
tlie  nature  of  the  air^  or  of  both.  In  the  watsx,  iX. 
may  be  ascjibed  either  unto  iVie  \ni^ft  'cacs.  ^  ^Os«^  '"'*•- 
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ter:  for  swift-nmninf;^  waters  vapoiir  Tiot  so  much  as 
standing  watere ;  or  else  to  the  concoction  of  the  wa- 
ter ;  for  waters  wtM  concocted  rapout  not  so  much  as 
waters  raw  ;  no  more  than  waters  upon  the  tJre  do  va- 
pour so  much  after  iiome  time  of  Ixiiling  as  at  the  Hirst. 
'  And  it  is  tnie  that  the  water  of  Nihis  a  sweeter  ihan 
other  waters  in  taste;  and  it  is  exeeUent  good  for  the 
stone,  and  hy[K)chottdriacal  melancholy,  n  hich  shew- 
eth  it  is  lenifying ;  and  it  runnelli  through  a  country 
of  a  hot  climate,  and  flat,  wittiout  shade,  either  of 
woods  or  hills,    wliereby  the  sun  must  needs  bare 
great  power  to  concoct  it.  As  fur  the  au',  from  nheiice 
I  conceive  Uiis  want  of  showers  cumeth  chiefly,  Llie 
cause  must  be,  fur  that  the  air  is  of  iUelf  thin  and 
thirsty ;  and  as  soon  as  ever  it  getteth  any  moisture 
from  tJie  water,  it  inibibeth  and  dLssi|iateth  it  in  the 
whole  body  of  the  air,  and  suQereth  it  not  to  remain 
in  valour,  whereby  it  might  breed  rain. 

Expcrimettt  solitary  touching  clarification, 

76s.  It  hath  been  touched  in  the  title  of  percola- 
tions, namely,  such  as  are  inwards,  that  the  wliites 
of  eggs  and  milk  do  clarify  ;  and  it  is  certain,  that  in 
Eg>'pl  they  pre|»are  and  chuify  the  water  of  Nile,  by 
putting  it  into  great  jars  of  stone,  and  stirring  it  about 
with  a  few  stamped  idmond?,  wherewith  they  also  be- 
smear the  mouth  of  the  vessel ;  and  so  draw  it  ofi^ 
after  it  bath  rested  some  time.  It  were  good  to  try 
this  clarif)-ing  with  almonds  in  new  l)eer,  or  muste,  to 
hasten  and  perfect  the  clanJj'ing. 

Experiment  solitary  touching  plants  without  /cava. 

769.  Thebe  be  scarce  to  l)e  found  any  vegetables* 
that  have  branches  and  no  leaves,  except  you  allow 
coral  for  one.  But  there  is  also  in  the  desnrts  of 
S.  Macaria  in  Egypt,  a  plant  which  is  long,  leafless, 
brown  of  colour,  and  branched  like  coral,  save  that 
it  cloAPth  at  the  top.  This  iK'ing  set  in  water  within 
a  house,  spreadeth  and  diaplajcth  strangely ;  and  the 
people  thereabout  have  a  superstitious  belief,  that 
in  the  labour  di  vtoouiu  \X  b£,l^th  to  the  easy  de- 
h'verance. 
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Experiment  solitary  touching  the  material  of  glass. 
770.  The  crystalline  Venice  glass  is  reported  to 
be  a  mixture  in  equal  portions  of  stones  brought  from 
Pavia  by  the  river  Ticinuni,  and  the  a^hesof  a  weed, 
called  by  tlie  Aral»  kaL  which  is  gathered  in  a  depart 
between  Alexandria  and  Rcwetta;  and  is  by  the 
E^])tid"ns  used  firit  for  fuel ;  and  then  they  crush 
the  ashes  into  lum)»  like  a  stone,  and  so  sell  them  to 
the  Venetians  for  their  glass-works. 

Exptriment  solitary  touching  prohibition  of  putrc- 
faction^  and  the  long  conservation  of  oodtes- 

771-  It  is  strange,  and  well  to  be  noted,  how  long 
carcases  have  continued  uncorrupt,  and  in  their  for- 
mer dimensions,  as  appeareth  in  the  mummies  of 
Egj'pt ;  having  lasted,  as  is  conceived,  some  of  them, 
three  thousand  years.  It  is  true,  they  find  means  to 
draw  forth  the  brains,  and  to  take  forth  the  eiitruils, 
which  are  the  parts  aptest  to  corrupt.  But  that  is 
notliing  to  the  wonder:  for  we  sec  what  a  soil  and' 
comiptiblc  suf)stance  the  flesh  of  all  the  other  parts  of 
the  body  is.  But  it  should  seem,  that,  according  to 
our  observation  and  axiom  in  our  hundredth  exjH.*ri- 
meu(,  putrefaction,  which  we  conceive  to  be  so  ua- 
tural  a  period  of  bodies,  is  but  an  accident ;  and  that 
matter  makcth  not  that  haste  to  coiTuptiun  that  is 
conceived.  And  therefore  bodies  in  shining  amber, 
in  quicksilver,  in  balms,  whereof  we  now  speak,  »n 
wax,  in  honey,  in  gums,  and,  it  may  be,  in  conger- 
vatorit-s  of  snow,  etc.  are  preserved  very  long.  It  need 
not  go  for  repetition,  if  we  resume  again  that  which 
we  said  in  the  aforesaid  experiment  concCTTiiug  anni* 
hilation ;  namely,  that  if  you  provide  against  three 
causes  of  putrefaction,  bodie-*  will  not  corrupt :  the 
first  is,  that  tlie  air  beexchided,  for  that  undermineth 
the  body,  and  conspireth  with  the  spirit  of  the  body 
to  dissolve  it.  The  second  is,  that  the  body  adjacent 
and  ambient  be  not  commntci'ial,  but  merely  betero- 

rneal  towards  the  body  that  is  to  be  preserved :  for 
nothing  can  be  received  by  the  one,  nothing  can 
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issue  iroin  the  other;  such  are  quicksilver  and  while 
amber,  to  herbs,  anrt  flics,  and  such   bodies.     The 

[4hird  13,  that  the  bodj  to  be  preserved  be  not  of  that 
that  it  ma^  corrupt  within  itself,  although  no 
part  of  it  issue  into  the  body  adjacent :  and  therefore 
it  must  be  ratlier  thin  and  Hmall.  than  of  buUc. 
There  is  a  fourth  remedy  also,  which  is,  that  if  the 
body  to  be  preserved  be  of  bulk,  as  a  corpse' is,  then 
the  body  that  incloscth  it  must  have  a  virtue  to  dj 
forth,  and  dry  the  moisture  of  the  inward  body ; 
else  the  putrefaction  will  play  within,  thoug-h  notbii 
issue  forth.  1  remember  IJvy  dnth  relate,  that  the 
"were  found  at  a  time  two  coffins  of  lead  in  a  tomb ; 
whereof  the  one  contained  the  body  of  king  Noma, 
it  being  some  four  hundred  yearaai^er  hisdeuth  :  and 
the  other,  his  books  of  sacred  rit<*3  and  cerpmonies, 
and  the  dtsripline  of  the  pontiffs ;  and  that  in  tJte 
coffin  that  had  the  body,  there  was  notlung  at  all  to 
be  seen,  hut  a  little  light  cinders  al»out  the  sides ;  but 
in  the  coffin  that  had  the  books,  they  were  found  as 
fresh  as  if  they  had  bcH'n  but  newly  written,  being 
"written  on  parchment,  and  covered  over  with  watcb* 
candles  of  wax  three  or  four  fold.  By  this  it  seenwdi 
that  the  Romans  in  Numa'^  time  were  not  bo  good 
embalmers  as  the  Egyptians  were ;  whic4i  wm  the 
cause  that  the  Iwxly  was  utterly  consumed.  But  I 
find  in  Plutarch,  and  other*,  that  when  Augustus 
Capsar  \Tsited  the  sepulchre  of  Alexander  the  Great 
In  Alexandria,  he  found  the  body  to  keej>  its  dimet^^f 
lion ;  but  withal,  that  notwithstanding  all  tlic  ea^' 
balming,  which  no  doubt  was  of  the  best,  the  body 
Was  so  tender,  as  Caesar,  touching  but  the  Doie  of 
It,  defaced  it.  Which  maketh  me  find  it  »ery  strange, 
that  the  Egyptian  mummies  should  be  reported  to  be 
as  hard  as  stone-pitch ;  for  I   6nd  no  difierence  but 

Itme,  which  indeed  may  be  vtrry  material;  namely, 
that  the  ancient  Egyptian  mummies  were  shmwded 
In  a  number  of  folds  of  linen,  besroeiu'ed  with  gum^H 

'  in  manner  of  sear-ch>tli,  which  it  doth  not  appear  wa^^ 

practised  upon  the  body  of  Alexander. 
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Ixpirimcnt  ioUtftry  touching  the  abundance  of  nSre 
,  in  certain  sea-shores. 

,  773.  Neau  the  castle  of  Caty,  and  by  tlie  welU  of 

111,   in  the  land  of  Iduiniifa.  a  ^>at  part  of  the 

ynu  would  think  the  :tea  were  near  at  haiid. 

though  it  be  a  good  distance  ofl*:  and  it  is  noUiin^ 

[but  the  shining  of  the  nitre  iiptiD  the  sea  sands,  such 

^abundance  of  nitre  the  shores  there  do  put  forth. 

',  ,'. '  ' -i'l'  .  '-v,     ij  V -. 
Experiment  toVUary  touching  bodies  that  are  borne 
up  by  water. 

773.  The  dead-seiu  which  vomiteth  up  bitumen. 
is  of  that  crawilude,  as  living  iHidie^  bound  hand  and 
fijot  cast  into  it  have  been  borne  up,  and  not  sunk ; 
which  shewetii,  that  all  sinking  into  water  lh  but  an 
Over-wei^'bt  of  the  body  put  into  the  water  in  respect 
of  the  wattr;  so  that  you  may  make  water  so  strong 
aod  heavy,  of  <(uicksilver.  [lerhaps,  or  the  like,  as  may 
'lifar  up  iron;  oi  which  1  see  no  use,  but  imposture. 
^V'e  bee  ahto,  thut  all  metals,  except  gold,  fur  the  siime 
reason,  ?iwini  ujMJn  quicksilver. 

ienmcnt  solitary  touching  fuel  that  consumeth 
little  or  nQihtvf^. 

(\  77*-  It  is  rtpiirtt-d,  thnt  at  tlie  foot  of  a  lull  near 
the'  mare  mortuum  there  is  a  black  stone,  whereof 
pilgrhn."  make,  files,  which  biuiicth  Ukc  a  cool,  and 
diminishctfa  not,  but  only  waxoth  brighter  and  whiter, 
'iliat  it  aliould  do  so  is  not  strange:  for  we  see  iron 
red-Kut  burnetii,  and  consumeth  not:  but  the  strang«- 
nes<  is,  that  it  xbould  contiuue  any  time  so  :  for  iron, 
as  so<Ha  as  it  i&  out  of  the  fire,,  deadelh  straight' 
waya.  .Certainly  it  were  a  thing  of  great  use  and 
pro6t,  if  you  could  tiud  uut.  fuel  that  would  burn  hot* 
and  yet  last  long:  neithei  am  I  altogether  incredulous, 
but  theft!  may  be  such  candles  as  they  say  are  made 
of  salaniauder's  wool  \  beif^g,«  kind  of  mineral,  which 
whiteneth  aW  in  the  bumiu^,  and  consumeth  not. 
The  question  ia  thi^  ^  flame  niujit  be  made  of  some- 
what, and  ^omm^niy^  it  is  made  of  some  tangible 
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ho&f  wbich  bath  weight:  but  it  is  not  imposuble 
perhaps  that  it  should  be  made  of  spirit,  or  vujKiur,  in 
a  body,  which  spirit  or  vapour  hath  no  weight,  su 
as  is  the  matter  of  ignis  Jatuus.  But  then  you  w 
say,  that  that  vapour  oIko  can  lajtt  but  a  short  tini 
to  that  it  may  be  answered,  that  by  the  iielp  of 
and  wax,  and  other  candle-stuft',  the  Hame  may  co 
finue,  and  the  wick  not  bum. 

Hxperimcnt  solitarjf  aconomicai  touching  cheap fu 

Tt5.  Sea-coal  lasts  lonpn*  than  charcoal ;  an^ 
charcoal  of  roots,  being  coaled  into  gn-at  pieces,  lasi 
longer  than  ordinary  charcoal.     Turf  and  peat, 
cow-sheard.s,  are  cheap  fuel^  and  last  king. 
coal,  or  brier-coaJ,  poured  upon  charcoal,  nnake  tliei 
last  tonf^r.     Sedge  is  a  cheap  fuel  Lo  brew  nr 
with  :  the  rather  ttecause  it  in  good  for  notlting  eh 
Trial  would  be  made  of  some  uiixture  of  sca- 
with  earth  or  chalk ;  for  if  that  ntiALture  he,  as 
sca-cnal  men  use  it,  privily,  io  make  tJie  bulk  of  tl 
Goal  greater,  it  ia  deceit ;  but  il^  it  he  uiied  purpoeelj 
and  be  made  known,  it  is  saving. 

EjTperiment  solitary  touching  the  gathering  of  win 
for  freshness. 

77fi.  It  is  at  this  day  in  use  in  Gaza,  in  co» 
potsherds,  or  vessels  of  earth  in  their  walU.  to  gat) 
Uie  wind  from  the  top,  and  to  pas^  it  dun  n  in  irpoul 
mto  KK»m!i.  It  is  a  device  for  freshness  in  great  heats  j 
and  it  is  said,  there  arc  some  rooms  in  Italy  and  Spaii 
for  freshness,  and  gathering  the  winds  and  air  iu  Hit 
heats  of  spmmer;  but  they  he  but  pennings  of 
winds,  and  enlarging  them  again,  and  making  tbci 
reverberate,  and  go  round  in  circkhi,  rather  than  t1 
device  of  spouts  in  tlie  wall. 

:  Expernnttit  solitary  touching  the  trials  of  airs.  'J 

777.  TtfKRE  would  be  used  much  diligence  in  ll 
choice  of  some  bodies  and  places.         '  u  ere,  for  tl 

fasting  of  air;  to  disrorer  the  ulr.      : i^.-nesa  or  onij 
wholcsomcncss,  as  well  of  geasoiw, -iw  tof  thfr'«ot*- 
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dwellings.  It  \a  certain,  that  there  be  some  houses 
wherein  confitures  and  pies  will  gather  monld  more 
than  in  othei-s.  And  I  am  peimiaded,  that  a  piece  of 
[,Taw  flesh  or  fi?h  will  sooner  corrnfrt  in  some  airs  than 
in  others.  They  be  noble  experiments  that  can  make 
this  discovery;  for  tliey  serve  for  a  natural  dinnallon 
of  seasons,  better  than  the  astronomers  can  by  their 
figures :  and  a^in,  they  teach  men  where  to  chuse 
their  dwelhng  for  their  better  health. 

Experiment  solitary  touching  increasing  of  milk  in 
ntilch  beasts. 

778.  There  U  a  kind  of  stone  about  Bethlehem, 
which  they  grind  to  powder,  and  put  into  water, 
vhereof  cnttlc  drinks  which  maketh  ihem  pve  more 
milk.  Surely  there  should  be  some  Wl tor  trials  made 
Cff  mixtures  of  water  in  ponds  for  cattle,  to  make  them 
more  milch,  or  to  fatten  them,  or  to  keep  them  from 
mumun.  It  may  be  chalk  and  nitre  arc  of  the  best. 

Ejfperimanis  iolitary  touching  sand  of  the  nature 
of  glass. 

779.  It  Is  reported,  that  in  the  valley  near  the 
mountain  Carmel  in  Juden  there  is  a  snnd,  which  of 
all  other  hath  most  affinity  with  glass :  insomuch  as 
other  minerals  laid  in  it  turn  to  a  glassy  sultstance 
without  the  fire;  and  a^ain.  plass  put  into  it  tumelh 
into  the  mother  sand.  The  thinjyis  very  strange,  if  it 
be  true :  and  It  b  likeliest  to  be  caused  by  some  na- 

•  tural  furnace  or  heal  in  the  earth :  and  yet  they  do  not 

>ipeak  of  any  eruption  of  flames.     It  were  good  to  try 

In  glass-worka,  whether  the  crude  materials  of  glass, 

mingled  with  glass  already  made,  and  reraolten,  do 

Dot  facilitate  the  making  of  glass  with  less  heat 

Ejeperiment  solitary  touching  the  growth  of  corai. 

780.  In  the  sea,  upon  the  south-west  of  Sidly, 
-much  coral  is  found.  It  is  a  submarine  plant.  It 
hath  no  leaves :  it  branclieth  only  when  it  is  under 

I 'Water;    it  is  soft,  and  green  of  colour;  but  being 
brought  into  the  air,  it  becometh  bard  and  shining 
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red,  as  we  see.     It  is  said  uImj  to  have  »-white  bei 
but  we  find  it  not  brnugitt  over  with  tlic  coral, 
tike  it  !£  cast  away  as  iiot)>ii)g  worth:  inquire  bett 
of  it,  for  tlie  discovery  of  tJie  nature  of  tlie  planU 

Ej'perimeni    solitary    touching    the  gathering 
fua/ina. 

7S1.  Thf.  nuinna  of  C'aluhria  is  the  l>e&t,  and  i] 
most  plenty.  They  gather  it  fmni  the  leaf  of  tl 
niullwrry-tree;  but  not  nf  siich  nmllK-rry-lrfesasgroi 
ill  lliu  vallie;;.  And  manTia  falletb  upon  the  It 
by  iii^ht,  as  othrr  dews  du.  It  should  seetii,  that 
fore  those  dews  cnmf  upon  ticcs  in  llie  vallios,  thej 
dissipate  and caiinnt  holdout.  It  should  M'emals^),  ll 
luu  I  berry-leaf  its<;lf  hath  some  coiigulatiog^  virtu< 
which  inspist^ateth  the  dew»  for  that  it  is  not  foan< 
upon  other  ti*efs:  and  we  see  hy  the  s>ilk-wor»i,  whid 
fec-delh  upon  that  leaf,  what  a  dainty  snuioth  Juice 
hath ;  and  Jic  le.Lves  also,  esfiecially  of  thf  blaL 
niulherry,  are  somewhat  bristly,  which  may  help 
preserve  the  dew.  (Vrtainly  it  were  not  amtss  to 
serve  a  little  better  the  dews  thnt  fall  upon  trees, 
herl>s  growing  on  mountains;  for  it  may  be  many  dews 
fall,  that  spend  before  they  come  to  the  vfdlies.  Ai 
I  suppose,  that  he  that  would  gather  Uic  boat  Maji 
dew  for  medicine,  should  gather  it  i'roni  the  hills. 

Kxperimeni  solitary  touching  the  correcting  ofxcint 

783.  Jt  is  said  they  have  a  manner  to  prepai 
their  Greek  wines,  to  keep  them  from  fuming  at 
inebriating,  by  adding  some  sulphur  or  allum:  whei 
the  one  is  unctuous,  and  the  other  is  astringent,  At 
certain  it  is.  that  tlio^e  tno  natures  do  best  repi 
fumes.  7  his  exjierinieut  ahuuld  be  transferred  ud( 
other  wine  and  strong  beer,  by  putting  in  some  like 
sul>s!hnces  while  they  work;  which  may  make  them 
bulb  to  fume  less,  and  to  inflame  less. 

Experiment  solitary  touching  the  materials  qfreik 

Jire. 
783.    It  is  conceived  by  some,  not  improbably, 
thai  the  reastm  why  wild^fir♦'s,  whetvof  the  principal 
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ingredient  is  bitumen,  do  not  quencb  with  Trater^  is* 
ifor  thnt  the  first  concretion  of  bitumen  is  a  mixture  of 
a  fitTV  and  watery  substance;  so  is  not  sulphur.  This 
appeareth,  for  that  in  the  place  near  l*iiieoli,  wlnt-h 
they  rail  the  court  of  V^uhraiij  you  shall  liear  under  the 
earth  a  horrible  thundering  of  firu  and  water  confliel* 
ing  together;  and  there  l)reak  forth  also  spouts  of 
boiling-  water.  Now  that  plaee  yieldelli  {»Teat  quan- 
tities of  bitumen  ;  whereas  iEtna  and  Vesuvius,  and 
the  Hke,  %rWch  consist  upon  sulphur,  shoot  forth 
Smoke,  and  aihes,  and  pumice,  but  no  water.  It  is 
reported  also,  that  bituuicn  mingled  with  lime,  and  put 
under  %vater,  will  mnke  as  it  were  an  artificial  rock ; 
the  substance  bccometh  so  hard. 

Eaperiment  solitary  touching  plaister  groicitig  at 
hard  as  marble- 

784.  Therk  is  a  cement,  compoundw!  of  flour, 
whites  of  eggs,  and  stone  powdered,  that  bccouieth 
hard  as  marble :  wherewith  Pisdim  Mirabilis,  near 
Cumn,  is  said  to  have  the  wnlls  plaistered.  And  it  is 
certain  and  trie*!,  that  the  powder  of  loadstone  and 
flint,  by  the  addition  of  whites  of  eggs,  and  gum- 
dragon,  made  into  paste,  will  in  a  few  days  harden 
to  the  hai-dness  of  a  stone. 

Experiment  solitnry  touchitig  judgment,  of  the  cure 
in  xonie  ulcers  and  hurls. 

785.  It  hath  been  noted  by  the  ancients,  that  in 
full  or  impure  iHidics,  ulcers  or  hurts  in  the  legs  are 
hard  to  cure,  and  in  the  bend  more  easy.  The  cause 
is,  for  that  ulcers  or  hurts  in  the  legs  rei^uire  desicca- 
tion, which  by  thcdoHuxion  of  humours  to  the  lower 
parts  is  Iiindcred  ;  whereas  hurts  and  nhrers  in  the 
head  re<;|uire  it  not;  but  contrariwise dr>'nessmaketh 
them  more  apt  to  consolidate.  And  in  modem  ob. 
servation,  the  like  difference  hath  been  found  between 
Frenchmen  and  Englishmen;  whereof  the  one's  con- 
stitution Is  more  dry,  and  tlie  other's  more  moist. 
And  therefore  n  hurl  of  the  head  is  harder  to  cure  in 
j-ji'renchman,  nnd  of  the  leg  in  an  £iiglishin::n.        ; 
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JEiperiment  solitary  touching  the  keaUhfalnets  or 
unhealthfutncss  of  the  southern  u'md. 

786.  It  hath  been  noted  by  the  anci«nCs,  tliat&outb- 

ern  winds,  blowing  much,  without  rain,  do  cause  a 

feverous  disj)u^ition  of  the  year;  bat  H-ilh  raiii,  not. 

The  cause  is.  for  that  southern  w  iiids  do  of  t)ieni»lves 

[^'qualify  the  air.  to  be  apt  to  cause  fevers;  but  wbcn 

showers  ai*e  joined,  they  do  refrijjerale  in  part,  aiid 

'  check  the  sultry  heat  of  the  southern  wind.  Tiien-tarc 

[this  holdeth  not  in  the  sea-coasts,  because  the  va[iinir 

\jfS  the  sea,  without  showers,  doth  refi'Csh. 


Experiment  solitary  touching  wounds* 

787.  It  hath  been  noted  by  the  ancients,  thai 
wounds  which  are  mode  with  brass  heat  mare  ciisily 
UJftn  wounds  made  with  iron.  The  cause  is,  for  that 
brass  hath  in  itself  a  sanative  virtue ;  and  so  in  Uie 
very  instant  heJpetli  somewhat:  but  iron  is  corroicive^ 
EAnd  not  sanative.  And  therefore  it  were  good,  that 
fthe  instnnneiitJi  which  are  use<l  by  chirurgeons  dxwt 
Wounds,  were  rather  of  brass  than  iron. 

.Experiment  solitary  touching  mortification  by  cold. 

788.  In  the  cold  couotries,  when  mens  ntnrs  and 
pears  are  mortified,  and,  as  it  were,  gangrened  with 
I  cold,  if  they  come  to  a  fire  ihcy  rot  off  presently.    The 
icausc  is,  for  that  the  few  spirits  that  remain  in  those 
I  parts,  are  suddenly  drawn  forth,  and  so  putrefaction 
:m  made  complete.  But  snow  put  upon  them  hclpolh: 
for  that  it  prcservcth  those  spirits  that  remain,  till  they 
can  revive ;  and  besides,  snow  hath  in  it  a  aecret 
r  warmth:  as  the  monk  prOT''ed  out  of  the  t<^xt;  qui  dat 
lltrctm  siCHt   lanam,    gela    sicut  cmereti   tpargit, 
►Whereby  he  did  infer,  Siat  snow  did  warm  UJce  wool, 
ttod  frost  did  fret  like  ashes.     Warm  water  also  doifa 
good ;  because  by  little  and  little  it  opeoctb  the  porei^ 
without  any  sudden  woriung  upon  the  spirits.     TUi 
esqieriment  may  be  tran^en^ed  to  the  cure  of  gan- 
grenes, cither  coming;  of  themselves  or  induced  by  too 
much  applying  of  opiates;  wherein  you  must  beware  of 


dry  heat,  and  resort  to  thinj^  that  are  rerrigcraut, 
with  an  inward  wamtthi  and  virtue  of  clicrUhiiig. 

Experiment  solitary  tonching  wei^htm 

789.  Weigh  iron  and  aquafortis  severally;  then 
dissolve  the  iron  in  the  aqua  Jhr/i.^,  and  weigh  the 
dissolution ;  and  you  shall  find  it  to  Ixar  as  pxNl 
weight  as  the  bodies  did  severally  :  Dotivithstaudiiiif 
a  pood  deal  of  waste  by  a  thick  vnj)nur  that  i^isiioth 
during  the  working;  wiiich  sliowoUi  lliat  the  oiiciun^j 
of  a  body  doth  increase  the  weight.  This  wius  tried 
once  or  twice,  but  I  know  not  whether  there  wen* 
any  error  in  Uie  trial. 

Experiment  solitary  touching  the  super-natation  of 

bodies. 

790.  Take  of  aqua  fortis  iv>'o  ounces,  of  quicksilver, 
two  drams  fur  that  charge  the  aqua  for  its  will  l^ar, 
the  dissolution  will  not  bear  a  flint  as  big  as  n  nut- 
meg: jet,  no  doubt,  the  encreasing  of  the  weight  of 
water  will  encrcase  its  power  of  Ijearing;  as  we  see 
brine,  when  it  is  salt  enough,  will  bear  an  egg. 
And  I  remember  well  a  physdcian,  that  used  to  give 
some  mineral  baths  for  the  gout,  etc.  and  the  body, 
when  it  was  put  into  the  bath,  could  not  get  down  so 
easily  as  in  ordinary  water.  But  it  seemcth  the  weight 
of  the  quicksilver  more  than  the  weight  of  a  stone, 
doth  not  compcnse  the  weight  of  a  stone  more  than 
the  weight  of  the  aquafortis. 

Rsperiment  solitary  touching  the  flying  of  unequal 
y  bodies  in  the  air, 

791 .  Let  t  here  be  a  body  of  unequal  weight,  as  of 
wood  and  lead,  or  bone  and  lead,  if  you  throw  it  frt»m 
you  with  the  light  end  forward,  it  ^iU  turn,  and  the 
weightier  end  will  recover  to  be  forwards;  unle-ss  the 
bo<ly  be  over-long.  The  cause  is,  for  tliat  the  more 
denw  body  hath  a  more  violent  pressure  of  the  parts 
from  the  ihst  impulidon:  which  is  the  cause,  though 
heretofui-e  nut  found  out.  ;i.s  hath  Ik-ih  uftcu  ^uid.  of 
all  violent  motions ;  and  when  the  hinder  ])art  niuveth 
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swiHei't  for  that  it  less  endiircth  pressure  of  parts,  Uian 
thi!  forwnril  pnrt  vtm  mnke  way  for  it,  it  must  iiccds 
be  that  the  hmly  turn  over:  for,  timieil,  it  ran  more 
cosily  dmw  fm-wnrd  the  lig-htcr  pm-t.  Galiheus  noteth 
it  well,  that  if  an  open  trou^li  wherein  water  is,  be 
driven  faster  than  the  water  can  follow,  the  wnterga- 
thcit'th  U])on  nn  heap  towards  the  hiniler  end,  wbtTi* 

^thc  mntinn  he^nn,  which  he  siipposeth,  holding  mnti* 
dLtidy  the  motion  of  the  eartli,  to  In*  the  cnusc  nf  the 
chhiiig  and  flowing- of  the  ocean;  Iweause  the  earth 
over-runneth  the  water.  Which  theory,  though  it  be 
false,  yet  the  firet  experiment  is  tnie.  As  for  the  in- 
cqiinlity  nf  the  pix'ssurc  of  parts,  it  nppoarcth  mani- 
fcatly  in  this;  that  if  you  tiUicabody  of  stone  oriroo, 
and  another  of  wood,  of  the  same  maj^itude  and 
shape,  and  throw  them  T?ith  wjual  force,  you  cannot 

rpossibly  throw  the  wood  so  far  as  the  stone  or  imn. 

Haperimetit  solitary  touching  icafer,  that  ii  may  be 
the  medium  of  nounds, 

792.  It  is  certain,  as  it  hath  been  formerly  in  [lart 

touched,  that,  water  may  be  the  medium  of  sounds. 

kjf  you  dash  a  stone  agmnst  a  stone  in  the  bottom  of 

,thc  water,  it  maketh  a  sound.     So  a  lonj;  pole  struct 

Hi|K)n  gravel  iu  the  bottom  of  the  water  niuketh  a 

I'Sound.    Nay»  if  you  should  think  that  the  sound  com 

cth  up  by  the  [>ole,  and  not  hy  the  water,   you  sh 

find  that  an  anchor  let  down  by  a  roiv  makcth 

sound :  and  yet  the  rope  is  no  solid  body  whereby  the 

sound  can  ascend. 
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Experiment  solitary  ofthejiighi  of  the  spirits  upon 
odious  objects. 

793.  All  objects  of  the  senses  wluch  are  veiy 

feuslve,  do  cause  the  s]>irits  to  retire :  and  upon  thetr 
lilit^lit,  the  ]>arts  aiv,  in  some  degn-e.  destitute  ;  and  so 

tliere  is  induced  in   them  u  trepidation  and  horror. 

For  soundit.  we  see  that  the  fating  of  a  saw,  or  any 
rvery  hai*sh  noise,  will  set  the  teeth  on  edge,  atid  make 
''oil  the  Iwdy  shiver.     For  tastes,  we  see  (hat  in  tlic 

taking  ol'  a  yotVon  ot  Y^UL&>  Uve  head  and  the  neck 
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shake.  For  odious  smelJs,  tlie  Uke  efTect  foUoweth. 
whicl)  is  less  perceived,  lie<>ausu  lliere  Is  a  remedy  at 
hand  hy  stojipin^  of  thu  nose ;  hiit  in  litirses,  Ihal  can 
use  no  snch  Iieip,  we  see  tlie  smell  of  u  earrioii,  espe- 
cially of  u  deEul  hnrse,  niakelh  them  fly  awuy,  and 
Uike  on  almnstas  if  llicy  were  mad.  For  feelitif*',  U' 
you  come  out  of  tlie  sun  suddenly  into  a  sliadi;,  there 
foUowelh  a  eliilness  or  shiverinjf  in  all  the  body.  ^Vnd 
even  in  sijjht,  which  hath  in  ciret-t  no  ixlluus  ohjeet, 
coming  into  sudden  darkness,  induccth  an  oiler  to 
shiver. 

Experiment  solitary  touching  the  super-reflection 
of  cchos. 

794.  TllERK  is  in  the  d(y  of  Ticinum  in  Italy,  a 
church  that  hath  windows  only  from  above :  it  is  in 
len;^th  an  hundred  feet,  in  breadth  twenty  feet,  and 
in  height  near  fi^y  ;  having  a  door  in  the  midst.  It 
reporlolh  the  voice  twelve  or  thirteen  times,  if  you 
stand  by  the  close  end-wall  over-against  the  door. 
The  echo  fadeth,  and  dieth  by  little  and  little,  as  the 
echo  at  Poni-Charenton  doth.  And  the  voice  sound- 
etli  as  if  it  came  from  above  the  door.  And  if  you 
stand  at  the  luwer  end,  or  on  either  side  of  the  door, 
the  echo  holdetli;  but  if  you  stand  in  the  door,  or  in 
the  midst  just  uver-ngaJiist  the  door,  not.  Note,  that 
all  eclios  sound  better  a^inst  old  walls  than  new;  l>e- 
cause  they  are  more  dry  and  hollow. 

E-rpcriment  solitary  touching  the  farce  of  imagtua- 
tiottf  imitating  that  of  the  sensC' 

79.'i.  TtTOSE  efTeds  which  are  wroujt^ht  by  the  [wr- 
CHssion  of  the  sense,  and  by  thin[!;s  in  fact,  arc  pro- 
duced likewise  in  some  Aegnic  by  the  ima<;ination. 
'I'hcrcfnrc  if  a  man  sec  another  eat  sour  or  add  tiiini^s, 
which  8*'t  the  (ccth  on  edpe,  this  object  tainteth  the  ■ 
imairination.  So  that  he  that  seeth  the  thing  done  by 
an.ithor,  hath  his  own  teeth  also  set  on  edge.  So 
if  a  man  sec  another  turn  swiftly  and  long,  or  if  he 
look  upon  wheels  that  turn,  himself  wa\cth  turn*sidc. 
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So  if  a  inan  l>e  upon  an  high  place  without  r^ls  or 
f^d  hold,  except  he  l>e  uKed  to  it,  he  is  ready  to  fall: 
for  imn^jininc;  a  fall,  it  pulteth  his  spirits  into  tht*  very 
ai'tiou  of  a  fall.  So  many  upon  the  seeing  of  others 
ileed,  or  strangled,  or  tortured,  themselves  are  ready 
fto  faint,  as  if  they  Wed,  or  were  in  strife. 

^.rpcrime/it  solitary  touching  preservation  oj" bodies. 

796.  Takk  a  stock -ffilly- flower,  and  tic  it  gently 
upon  a  stick,  and  put  them  l>oth  into  a  stoap-frUus  full 
of  quicksilver,  so  that  the  flower  be  covered  :  theo 
Iny  a  little  weight  upon  the  top  of  the  glass  tHat  may 

F^eep  the  stick  down ;  and  look  upon  them  nrter  four 
or  five  days;  and  you  shall  6nd  the  flower  fivsh,  and 

I  the  stalk  liorder  and  less  flexible  than  it  was.  If  yoa 
compare  it  with  another  flower  gathered  at  the  sarms 

^tiine,  it  will  lie  the  more  nianife<t.  This  sheweth, 
that  bodies  do  preserve  excellently  in  tpiicksilver ; 
and  not    preserve  only,  hut  by  the  coldness  of  the 

tquicksiivcr  indurate;  for  the  freshness  of  the  flower 
may  he  merely  conservation ;  which  is  the  more  to  he 

"bhscrvcd,  l}ecause  the  quicksilver  piTsseth  the  flower; 

'  but  (he  stifi*ne5S  of  the  stalk  cannot  he  uathout  indura* 
tion,  from  the  cold,  as  it  seemeth,  of  the  quieksilvefi 
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Experiment  solitary  iouchivg  the  growth  or  mtili 
plying  0/ metals. 

797.  It  is  reported  by  some  of  the  ancients  that 
in  Cyprus  there  is  a  kind  of  iron,  that  l)cing  cut  into 
little  pieces,  and  put  into  the  ground,  if  it  be  well  wa- 
tered, will  increase  into  gT<?atcr  pieces.  This  is  certain, 
and  known  of  old,  that  lead  will  multiply  and  increase, 
aa  bath  been  seen  in  old  statues  of  stone  which  have 
been  jnit  in  cellai*s ;  the  ff<-t  of  them  being  bound  with 
leaden  bands;  where,  after  a  time,  there  appeared, 
that  the  lead  did  swell ;  insomuch  as  it  hanged  t]|x>a 
the  stone  like  warts. 
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Experiment  soiitary  touching  the  drowning  of  tJie 
more  base  metal  in  the  more  precious. 

79R-  I  CALL  drowning  of  metals,  when  that  the 
baser  metal  is  so  incorporate  with  the  more  rich,  as  it 
can  hy  no  meana  be  sejmratcd  again ;  whicli  is  a  kind 
of  version,  though  false  :  as  if  silver  should  be  insepa- 
rably incorporated  with  gold :  or  copper  and  lead 
with  silver.     The  ancient  electrum  had  in  it  a  6fth  of 
silver  to  the  gold,  and  made  a  comiKtond  metnl,  as  fit 
for  most  uses  as  gold,  and  more  resplendent,  and  more 
qualified  in  some  other  properties  ;  but  then  that  was 
easily  separated.     This  to  do  privily,  or  to  moke  the 
compound  pass  for  the  rich  metal  simple,  is  an  adul- 
teration or  counterfeiting :  but  if  it  be  done  avowedly, 
and  without  disguising,  it  may  be  a  great  saving  of  the 
richer  metal.     I  remember  to  have  heaj-d  of  a  man 
skilful  in  metals,  that  a  fifleenth  part  of  silver  incoqio- 
rated  with  gold  will  not  be  recovered  by  any  water  of 
separation,  except  you  put  a  greater  quantity  of  silver 
to  draw  to  it  the  less;  which,  he  said,  is  the  last  refuge 
in  sc [Ml rations.     Kut  that  is  a  tedious  way,  whicli  no 
roan,  almost,  will  think  on.     This  should  be  better 
inquired :  and  the  quantity  of  the  filloenlh  tunied  to  a 
twentieth  ;  and  likewise  with  some  little  additional, 
that  may  further  the  intiiosic  incorporation.     Note, 
that  silver  in  gold  will  be  detected,  by  weight,  com- 
pared with  the  dimension ;  but  lead  in  silver,  lead 
being  the  weightier  metal,  will  not  Ix?  detected,  if  you 
take  so  much  the  more  silver  as  will  counten'ail  the 
over-weight  of  the  lead. 

E.vpcriment  solitary  touching  fixation  of  bodies.^ 

799.  Gold  h  the  only  substance  which  hath  no- 
thing in  it  volatile,  and  yet  melteth  without  much  dif^ 
ficulty.  The  melting  sheweth  that  it  is  not  jejune,  or 
scarce  in  spirit.  So  that  the  fixing  of  it  is  not  want 
of  spirit  to  fty  out,  but  the  equal  spreading  of  the  tan- 
gible parts,  and  the  close  coacervation  of  them : 
whereby  they  have  the  bss  appetite,  smd  no  means  at 
all  to  issue  forth.     It  were   good  therefore  to  try. 


for  the    1 


Natural  Hutory.         [Cent. 

whether  ^lass  remolten  do  lose  any  weight?  for 
parts  in  glass  are  evenly  spread ;  but  they  are  not  so 
I  close  a&  in  ffold  ;  as  we  see  by  the  easy  ndmis.sion  of 
flight,  heat,  and  cold;  and  hy  Uie  smaUnei<s  of  the 
Weight.  There  be  other  bodies  fixed,  whicli  have 
little  or  no  spirit ;  so  as  there  is  nothing  to  fly  out ;  as 
we  see  in  the  stuff"  whereof  cop[tels  are  made,  wluch 
they  put  into  furnaces,  upon  which  fire  worketh  not: 
80  that  there  are  three  causes  of  fixation  ;  the  even 
spreading  both  of  the  spirits  and  tangible  pai-ts,  the 
closeness  of  tlie  tangible  parts,  and  the  Jcjuneness  or 
extreme  comminution  of  spiiits:  of  which  three,  the 
two  first  may  be  joined  with  a  nature  Utjuefiablc,  the 
last  not. 

E.rpenment  solitary  touching  the  restkss   nature 
of  things  in  themselves,  and  their  desire  to  change. 

800.  It  is  a  profound  contemplation  in  nature,  to 
consider  of  the  emptiness,  as  we  may  call  it,  or  insa- 
tisfaction  of  several  bodies,  and  of  their  appetite  to 
take  in  others.  Air  taketh  in  lights,  and  sounds,  and 
smells,  and  vapours ;  and  it  is  most  manifest,  that  it 
duth  it  with  a  kind  of  thirst,  as  not  satisfied  with  its 
own  former  consistence ;  for  else  it  would  never  ir^ 
ceive  them  in  so  suddenly  and  easily.  Water,  and  all 
li()uors  do  hastily  receive  dry  and  more  terrestrial  bo- 
dies, proportionable :  and  dry  bodies,  on  the  other 
side,  drink  in  waters  and  liquors :  so  that,  as  it  was 
well  said  by  one  of  the  ancients,  of  earthy  and  watery 
substances,  one  is  a  glue  to  another.  Parchment, 
skins,  cloth,  etc.  diink  in  IJqnoi-s,  though  themselves 
be  entire  bodies,  and  not  comminuted,  nit  shtii! 
and  ashes,  nor  apparently  porous:  meti.' 
selves  do  receive  in  readily  strong  w..  jrs ;  a', 
waters  likewise  do  readily  pierce  iuiu  lei.- 
stones:  and  that  strong  water  will  touch  upon  g<»ld, 
that  will  not  touch  upon  silver,  and  c  convcno.  And 
gold,  which  sceraetli  by  the  weight  to  be  the  closest 
and  most  soh'd  Iiody,  doth  greedily  drink  in  (piick- 
silver.  And  it  seemeth,  that  this  i\HVplii>n  of  other 
bodies  is  not  violent :  for  it  is  many  times  reciprocal. 
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and  as  it  were  witb  consent.  Of  the  cause  of  this,  and 
to  what  axiom  it  may  be  referred^  consider  attentive- 
ly ;  for  as  for  the  pretty  assertion,  that  matter  is  like 
a  common  strumpeL  that  desireth  all  forms,  it  is  but  a 
wandering  notion.  Only  flame  doth  not  content  it- 
self to  take  in  any  other  body,  but  either  to  overcome 
and  turn  another  body  into  itself,  as  by  victory ;  or 
itself  to  die,  and  go  out. 


THE   END   OF   THE   FIEST   VOLUME. 
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